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Nuclear-Chicago’s new 
radiochemical program 


Offering “Research Quality” radiochemicals 


and a new concept of customer service. 


161 Carbon-14 Compounds in license exempt 50 yc. packages 


156 Carbon-14 package sizes carried in stock 


Guaranteed shipment within 24 hours of order by PREPAID air express 


42 New Carbon-14 Compounds 


Including labelled steroids at high specific activity, low cost 
47 New Sulfur-35 Compounds 


35 New Phosphorus-32 Compounds 


Write for complete Radiochemical Price 
Schedule C listing guaranteed delivery 
and quantity discounts of each com- 
pound. Available also on request, new 
64 page Catalog Q, covering Nuclear- 
Chicago’s newly-designed line of preci- 
sion radiation measuring instruments. 
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FROBISHER’S 


the Mew (6th) Edition of 





Microbiology 


By Martin Frosisuer, Jr., Sc.D., Special Consultant, 


Bacteriology Branch, Communicable Disease Center, U.S. 


Public Health Service; Associate Professor of Bacteriology, Emory University; Formerly, Professor of Bacteriology, 
Johns Hopkins University; Professor and Head, Department of Bacteriology, University of Georgia. About 640 pages, 


6” x 944”, with 224 illustrations, some in color. 


Dr. Frobisher has made this New (6th) Edi- 
tion the most thorough revision to which his 
work has ever been subjected. It represents al- 
most a complete rewriting. Every chapter has 
been carefully reviewed and brought up to 
date. Complete chapters have been rearranged, 
condensed or otherwise rewritten. 


Most significant is the condensation and simpli- 
fication of the chapters on metabolism. Teachers 
will find this material tailored specifically for 
beginning students. A new chapter on “The Nu- 
trition, Metabolism and Cultivation of the Mi- 
croorganisms” combines material from three 
chapters in the old edition. 


New (6th) Edition—Just Ready. 


The aim in this New (6th) Edition has been 
to present current information about funda- 
mental principles of microbiology, with modern 
exemplifications, in a simple, direct and con- 
cise form, yet in as readable and interesting a 
manner as possible. Because of the enormous ex- 
pansion of research in this field, exhaustive 
coverage in an elementary book is no longer 
feasible. For this reason the material has been 
very carefully selected. Much of the descriptive 
material has been organized into tabular form. 
A special effort has been made to replace many 
illustrations with newer and better ones and 
make the explanatory legends as informative 
as possible. 


Gladly Sent to Teachers for Consideration as a Text 


SAUNDERS COMPANY 


Philadelphia 5 
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DIAGNOSTIC REAGENTS 


COLORADO SERUM CO. 
ca NEW source of supply for... 


A new source of supply for diagnostic reagents 
from a company with 25 years of success 
in the serum field... COLORADO SERUM COMPANY. 


From the land of high-altitude sunshine 

and cool, clean air come these quality products... 
guinea pig complement, animal serums, plasmas and 
ultrafiltrates, anti-sheep hemolysin, animal cells, 
anti-precipitin serum, and laboratory test animals. 


For the finest, specify COLORADO when you 
order diagnostic reagents. 






WRITE FOR THIS FREE CATALOG TODAY! ——> 


COLORADO || SERUM CO. 


PEAK OF QUALITY 
Laboratory and General Office 


4950 YORK STREET e DENVER 16, COLORADO e@ MAin 3-5373 















Catalog RE 13 describes 

the COMPLETE LINE OF 
RECO CHROMATOGRAPHIC 
equipment. Send for 

your copy today. 


A completely self-contained 





gas analysis unit, priced within 
reach of all analytical labor- 
atories. Completely automatic. 
Send for your copy of descrip- 


Distilloz2oraph 
FOR VAPOR PHASE CHROMATOGRAPHY 


®@ Apartition-elution apparatus 

®@ Efficiency of approximately 2000 theoretical plates 

@ Each purified component can be recovered quantitatively 
@ Operates on 2 to 200 milligrams of material 

@ Covers boiling point range from O to 350° Centigrade 








SEARCH EQUIPMENT CORPORATION 





a 1135 Third Street, Oakland, California 
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The oscilloscope that holds traces indefinitely 
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Oscilloscope is available in the 
portable model (illustrated in shock test application), 13” wide, 
14” high, 20” deep, or in rack-mounted model with standard 
14” X 19” relay panel. Optional plug-in preamplifiers are available 
for increased flexibility. 





Now you can leisurely view, analyze and compare 
SINGLE OR SUCCESSIVE writings can be retained as electrical phenomena lasting no longer than microseconds 

permanent transients * the 104 MEMO-SCOPE Oscilloscope until Or minutes...without resorting to photography! 

intentionally erased. Stored traces may be almost instantaneously 

erased by front panel push button or external switch. The new Hughes-developed MEMO-SCOPE instrument is a 

TYPICAL APPLICATION self-contained storage-type oscilloscope which combines 

the distinct advantage of information retention with 
Study of transient electrical phenomena. i 


Presentation of tube or transistor characteristics without necessity the features of a superior quality laboratory oscilloscope. 


. ee Because of the high visibility of its brilliant displays, the 


Display of frequency response curves without the need of a repetitive 





sweep generator. MEMO-SCOPE Oscilloscope can be used in a well-lighted 
Spectrum analysis. room without the aid of a viewing hood. ..where single 
sae ge Pare transients or any number of successive waveforms may 

etection and measurement of relay bounce or contact noise. ‘ : . 

ru . be studied at will and photographed as desired. 
High-speed or low-speed X-Y plotting. , ‘ : 
Investigation of transient behavior of power supply regulation. A hinged camera mount swings photographic apparatus 
Study of camera shutter curves. aside for direct-display views. 


For additional information or demonstration of the new Model 104, writeto HUGHES PRODUCTS » MEMO-SCOPE OSCILLOSCOPE 


International Airport Station, Los Angeles 45, California 


* Trademark of Hughes Aircraft Company 
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BINOCULAR 
DE FONBRUNE 
MICRO-FORGE 





MAKE MICRO INSTRUMENTS 
TO YOUR SPECIFICATIONS 






An indispensable 
accessory for all types 
of Micromanipulators 


00) 
oOo 
00) 


® Stereoscopic microscope provides an erect image 
@ 38X magnification 


e Platinum-iridium filament provides 
temperature range of 120 to 3000 degrees F. 


® Air jets mounted on stage 
® Controls for adjusting light to objective 


®@ Accessory equipment including air pump, 
rheostats and transformer contained in base 


An endless variety of 
precision micro-tools is 
at your finger tips with 
this improved Micro- 
Forge. With little prac- 
tice you can make ac- 
curate micro-probes, 
scalpels, pipettes, 
hooks and other tools. 





For prices and description, write for Bulletin S19-104 


5655 KINGSBURY, 
ST. LOUIS 12, MO. 


eloe scientific | 


14 FULLY STOCKED 
DIVISION OF A. S. ALOE COMPANY DIVISIONS FROM 


COAST-TO-COAST 
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FOR PILOT & EXPERIMENTAL 
RUNS—Use the WARING 
Commercial BLENDOR 


This heavy-duty, gallon-sized WARING Commercial 
BLENDOR is ideal for all pilot preparations. Test-run 
samples of every. description from ceramic clay to water- 
proof chassis grease, from paper pulping to barium 
mixtures. 

Multi-speed, 144 h.p. motor—115 volts, AC—with 
7% foot 3 conductor ground cord. Stainless steel con- 
tainer with welded stainless steel handle and clamp lid 
cover with sampling section. Blending assembly easily 
removed by loosening nut in bottom of container. This 
permits quick, complete cleaning of the unit. Motor 
and assembly lifetime lubricated. 


NEW EXPLOSION PROOF MOTOR! 


WARING BLENDOR BASE 
Model EP-1 carries a Class 1 
Group D rating for use in hazard- 
ous places. Shown with Stainless 
Steel Container SS 510. (Container 
and EP Switch additional.) 


Write Today for Specifications 
and Applications Data: 

WARING PRODUCTS 
CORPORATION 


25 West 43rd Street, New York City 36 
Subsidiary of Dynamics Corp. of America 
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NOW 


A COMPLETE SYMPOSIUM SERVICE 


In order to meet the special needs of organisers of symposia and scientific conferences, Pergamon Press 






New York London Paris has set up a special SYMPOSIUM PUBLICATIONS DIVISION to provide 
the necessary services required by organisers of such meetings. 


This Division can make available anywhere experienced help for the organisation of meetings and can 
arrange for discussions to be recorded. Publishing arrangements can be made well ahead of time, so that 
preprints of papers will be ready for the meeting, if this service is required. Complete proceedings can 
be published as rapidly as sixty days after the meeting. 


As publishers of twenty-five scientific journals, Pergamon Press New York London Paris is well experi- 
enced in the speedy publication of technical material. This experience is available to the SYMPOSIUM 
PUBLICATIONS DIVISION. We can offer a complete publishing service including styling, proof- 
reading, and redrawing of diagrams where necessary to insure consistency and a general high standard 


throughout. 


SECOND NUCLEAR ENGINEERING AND SCIENCE CON- 
GRESS AND FIFTH HOT LABORATORIES AND EQUIP- 
MENT CONFERENCE: sponsor Engineers Joint Council, 
published by arrangement with the American Society of 
Mechanical Engineers. 


ATOMIC ENERGY IN ECONOMIC DEVELOPMENT: 
sponsor World Bank. 


THE THRESHOLD OF SPACE: sponsor Air Force Cam- 
bridge Research Center. 


ARTIFICIAL STIMULATION OF RAIN: sponsor Air 
Force Cambridge Research Center and Office of Naval 
Research. 


CHEMICAL ENGINEERING IN THE COAL INDUSTRY: 


sponsor National Coal Board, England. 


HIGH VACUUM TECHNOLOGY: a symposium sponsored 


by the Committee on High Vacuum Techniques. 


A selection of proceedings of conferences published or to be published by the SYMPOSIUM 
PUBLICATIONS DIVISION of Pergamon Press New York London Paris 


INFORMATION THEORY IN BIOLOGY: sponsor Oak 
Ridge National Laboratory. 


NUCLEAR MASSES AND THEIR DETERMINATION: 


sponsor Max Planck Institut fiir Chemie. 


HYPOTENSIVE DRUGS: sponsor Royal Society of Medicine 
and the Biological Council. 


ROCKET EXPLORATION OF THE UPPER ATMOS- 
PHERE: sponsor The Royal Society and Office of Naval 
Research. 


THE AIRGLOW AND THE AURORAE, published for the 
Publications Committee of the Symposium on the Airglow and 
the Aurorae. 


SOLAR ECLIPSES AND THE IONOSPHERE: sponsor 
ICSU. 








Individual prospectuses giving full details and prices for 
all of the above mentioned proceedings can be obtained 
by writing to the most convenient Pergamon office. 








Maximum world wide publicity for and dissemination of published proceedings are assured through the 
Pergamon Press New York London Paris international sales organization. 


Organisers of conferences and symposia can obtain, without obligation, further information on avail- 
able services, as well as detailed quotations to meet their specific requirements, by writing to the 
Manager of the SYMPOSIUM PUBLICATIONS DIVISION at 


NEW YORK 
LONDON 


PERGAMON PRESS vx 





122 EAST 55th STREET, NEW YORK 22, N.Y. 
4 & 5 FITZROY SQUARE, LONDON W.1. 


24 RUE DES ECOLES, PARIS, Ve. 
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WITH US 
IT’S A MATTER 
OF PRINCIPLE... 


METTLER analytical balances are fast, 
reliable and convenient in use, and built 
of the best materials by expert ¢raftsmen. 
Furthermore, and this is just as impor- 


tant, their design is based on the principle 


BALANCES 
ARE TRULY MODERN 
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of weighing by substitution. The use of this principle reduces the 


number of causes for possible systematic errors inherent in the design 


features of any balance. It represents in this respect a great advance 


over the equal-arm three-knife-edge design. It is a truly modern balance. 


HOW MODERN ARE YOUR WEIGHING METHODS? 





Are you still working tediously on equip- 
ment which does not meet the modern 


requirement of “accuracy with ease and 


speed”? 
Let us show you what modern equip- 
ment can do for you. Write to us today 
for our complete file on the full line of 
METTLER balances. 
868 
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Euratom 


Recently the representatives of six European nations signed both the 
common-market pact for the establishment of the European Economic 
Community and the Euratom agreement, formally known as the European 
Atomic Energy Community, which provides for a European Atomic Energy 
Commission to distribute nuclear material to the member states and to 
grant financial and technical assistance to research and development 
projects within the European Economic Community. The treaties for 
Euratom and EEC were signed by Italy, France, West Germany, Belgium, 
the Netherlands, and Luxembourg, and we hope that these pioneering 
governments will proceed with speedy ratification. These countries have 
a combined population of 160 million; they represent, therefore, more 
than one-half of non-Soviet Europe. 

The Euratom agreement stipulates that the European Atomic Energy 
Commission shall be the owner of all nuclear material produced by mem- 
ber states, and that all contracts made with third parties outside the com- 
mon-market area must be approved by the commission. This agency will 
handle procurement of nuclear raw materials for member nations and will 
also have first buying right on all the nuclear production of the Euratom 
countries. Further, the commission will coordinate the research programs 
of the member states and create a combined training and research center 
to carry out projects that the states are unable to undertake individually. 

A complex system for exchange of nonpatented and patented informa- 
tion and collection of research data has also been incorporated in the agree- 
ment. Another major task of the commission will be the establishment of 
common health and protective measures to be applied in the use and pro- 
duction of nuclear materials. 

The United States has reacted favorably to Euratom. After a series of 
talks between U.S. officials and three Euratom representatives in February, 
the State Department and the Atomic Energy Commission issued a state- 
ment promising assistance and fully endorsing the Euratom plans (15 mil- 
lion kilowatts of atomic power plant capacity within 10 years). This coun- 
try has agreed to supply nuclear fuel, and already a five-man team of Amer- 
ican specialists is preparing to leave for Europe. Britain, too, is sending a 
groups of consultants and has offered to train European scientists in the 
reactor schools at Harwell and Calder Hall and to “facilitate contracts 
between United Kingdom firms and firms within the Euratom countries 
interested in building nuclear reactors.” 

The long-sought United States of Europe need no longer be considered 
an idealist’s dream, for it is growing from the establishment among nations 
of effective, mutually beneficial working arrangements on specific prob- 
lems. For example, in 1953 the European Coal and Steel Community was 
formed; its members are identical with those of Euratom and EEC. 

Euratom and EEC had their inception at a meeting at Messina, Italy, 
in June 1955, when the foreign ministers of the six cooperating countries 
adopted a resolution saying that their governments believed that it was 
the “right moment to start anew on the way towards a united Europe. . . .” 
Action to put the resolution into effect was begun at once, and in the 
remarkably short period of 19 months the complex technical problems and 
conflicting national interests involved in such a revolutionary undertaking 
are well on the way to being resolved. Although the EEC and Euratom 
treaties are so far only pledges, since they still have to be approved by the 
governments concerned, they may well turn out to be milestones in the inte- 
gration of Europe.—B. P. 
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Bell Laboratories engineer Cyril A. Collins, B.S. in E.E., University of Washington, demon- 
strates new TV switching control panel for black and white or color. Complex switching 
connections are set up in advance; in a split-second a master button speeds dozens of 
programs to their destinations all over the nation. Special constant-impedance technique 
permits interconnection of any number of broadband circuits without picture impairment. 


Telephone science speeds TV enjoyment 


Telephone science plays a crucial 
part in your TV entertainment. An 
interesting example—one of many 
—is the latest TV switching center 
developed at Bell Telephone Lab- 
oratories. 

Switching centers control the 
transmission of programs which 
come to your local TV station over 
Bell System facilities. To be avail- 
able exactly on cue, programs must 
be switched at high speed and with 
very great accuracy. 


To create the new switching cen- 
ter Bell Laboratories engineers bor- 
rowed from the switching control 
art which handles your dial tele- 
phone calls. They developed a 
special control panel which puts 
complex switching patterns within 
the easy grasp of one man. By push- 
ing buttons, he sets up—and double- 
checks—forthcoming network 
changes far ahead of time. On cue 
he presses a master button which 
sends the programs racing to their 


BELL TELEPHONE LABORATORIES 


respective destinations around the 
nation. 

To connect the broadband cir- 
cuits, the Laboratories engineers 
developed a new video switch which 
operates on a constant-impedance 
principle. The new switch permits 
the interconnection of any number 
of circuits, without the slightest im- 
pairment of transmission quality. 

Thus the technology which serves 
your telephone also works for your 
TV enjoyment. 





WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Instrumentation for 


Bioengineering 


Bioengineering is the field of applied 
science which is concerned with the ap- 
plication of the physical science tech- 
niques to problems in medicine and biol- 
ogy. Bioengineering also applies to the 
general area of the extension of normal 


and abnormal limits of human physical . 


capabilities. While bioengineering en- 
compasses much that requires instrumen- 
tation, one of the major divisions of the 
field is instrumentation development 
per se. 

Perhaps we can best explore this gen- 
eral field by considering specific exam- 
ples of instrumentation for bioengineer- 
ing. As a matter of fact, most of those 
which I have chosen are ones on which 
my own group has actively worked. 


Intraocular Pressure Measurement 


Consider the problem of measuring 
the pressure inside the eye, which is of 
great importance in the detection of 
glaucoma. It is not practical to put a 
pressure probe inside the eye. Usually 
this intraocular pressure is measured by 
means of a tonometer, a special form of 
indentation-hardness tester that is placed 
over the eye, loaded with a given force, 
and indicates the depth of penetration. 
The reference plate rests on the rigid 
front of the eye and the moving plate, 
on the cornea. Although it is a very use- 
ful instrument, the tonometer nonethe- 
less has many drawbacks, and there is 
need for a better method of measuring 
intraocular pressure. We are working to 





The author is chief of the bioengineering section, 
Chemistry and Physics Division, of the Franklin 
Institute Laboratories for Research and Develop- 
ment, Philadelphia, Pa. This article is based on a 
paper presented 26 Dec. 1956 at the annual AAAS 
meetings in New York. 


3 MAY 1957 


Wallace E. Frank 


develop such a method. A technique de- 
vised by Karl Sittel of our laboratories 
involves measurement of vibration of the 
eye. Nothing will touch the eye but a 
fluid column. Preliminary experiments 
indicate the feasibility of this method, 
and we are just starting a more ambi- 
tious program to develop and evaluate 
the technique fully. 


Endoscopy 


Another instance of a physical limit 
that must be overcome by an instrument 
is exemplified by the problem of the en- 
doscope. Endoscopes can be thought of 
as periscopes which are used to examine 
interior body cavities. Typical of these 
are the gastroscope for examining the 
stomach, the bronchoscope, and the cys- 
toscope. These devices do not always per- 
mit the physician to view the entire area 
of interest. For instance, an important 
area of the stomach is frequently beyond 
the field of view of a gastroscope. Pres- 
ent endoscopes are not always as easy 
to place as both physician and patient 
would like them to be; they are neither 
flexible nor controllable enough. 

An entirely new principle of image 
transmission is now being applied to en- 
doscopy, and the press has recently car- 
ried a number of news stories telling of 
some work, at the Institute of Optics in 
Rochester, directed toward the use of the 
fibroscope, a flexible cable which con- 
sists of a bundle of fine, light-transmit- 
ting filaments. Fibroscopes are much 
more flexible than present gastroscopes 
and provide images of good quality. We, 
too, have been working on this problem. 
But we have extended our work beyond 
the optical features of the design and 
have developed a technique for control- 


ling the configuration of the fibroscope 
so that the physician may easily view 
what would otherwise be very inacces- 
sible places. 

Also, in the field of endoscopy there is 
a need for better light sources which will 
permit photographing these body cavities 
in true color and at high speeds so that 
the motion may be “stopped.” Such pho- 
tographs would be useful in record-keep- 
ing, diagnosis, and teaching. Present light 
sources are not brilliant or long-lived 
enough for the job. 


Reading Device for the 
Partially Sighted 


Much work has been done in prosthe- 
tic and sensory aids to help handicapped 
individuals to perform normal actions in 
a more nearly normal manner. For in- 
stance, for the partially sighted we have 
developed the projection magnifier (Fig. 
1). This is an opaque projector which 
produces a magnified, high-contrast 
image that can be read by a great num- 
ber of the partially sighted who cannot 
comfortably read with other instruments. 
This device is an image magnifier, but 
many design problems of screen size, 
magnification, contrast, illumination, 
control of field of view for scanning, and 
material insertion had to be solved, in 
terms of the needs of the partially 
sighted, before the development was 
completed. A large-scale research and 
test program was undertaken for the pur- 
pose. 

The first projection magnifier that 
we made was a walk-in model which re- 
quired 18 automobile head lamps of 32 
candlepower each and, naturally, a large 
blower to keep the reader from being 
baked alive. In tests of this model, with 
a number of subjects, relationships be- 
tween visual acuity, reading speed, and 
magnification were determined. We 
came to the conclusion that for people 
who needed 10 times or more magnifica- 
tion, reading required considerable ef- 
fort, and not many of them were suffi- 
ciently interested to take the trouble. 

We also learned—and this seems ob- 
vious in retrospect—that persons with 
poor visual acuity tend to press their 
eyes close to the screen and move their 
heads as they read across the line. Even 
when manual control of scan was pro- 
vided, many preferred to leave the ma- 
terial alone, scanning as much as possi- 











Fig. 1. Use of the projection magnifier, reading device for the partially sighted. 


ble by head rather than by hand motion. 
This was even more likely to be true as 
visual acuity decreased. Finally, we con- 
cealed all but a small portion of the 
screen and determined the reading speed 
and comprehension of children with the 
small screen as compared with the large. 
The differences were small, and the eco- 
nomic advantages of the small machine 
and the small screen far outweighed the 
minor improvement in performance with 
the large machine. 

The small-screen projection magnifier 
was then developed and subjected to pre- 
liminary test with partially sighted in- 
dividuals of all ages. Thereafter, 50 test 
units were constructed and carefully 
evaluated in a 2-year test program. The 
results of the evaluation revealed a need 
for this type of device and pointed out 
the advantages and deficiencies of the 
test models. Since that time, a commer- 
cial producer has been licensed to manu- 
facture and distribute projection mag- 
nifiers of an improved design, thus 
bringing the partially sighted a new 
reading aid. The same optical principles 
are being applied to an industrial in- 
spection device. Thus, this work not only 
has benefited the class which we origi- 
nally set out to help but is serving in- 
dustry as well. 


Guidance Devices for the Blind 


Several programs of development of 
devices for the blind are also currently 
under way. One phase of the problem, 
navigation, is being worked on in several 
places. Guidance devices based on more 
sophisticated principles than the princi- 
ple of an ordinary cane have been under- 
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going development since World War II. 
These devices are intended to permit 
a blind traveler to get about more safely, 
more rapidly, and with less stress than is 
possible with a guide dog or an ordinary 
cane (Fig. 2). They employ ranging and 
proximity principles. They use ambient 
and self-generated radiations. They use 
sound, light, radio, and radar. While 
none have yet gone very far beyond the 
development laboratory, these instru- 
ments are good examples of bioengineer- 
ing developments which involve adapt- 
ing known engineering techniques to a 
new setting. At all of the meetings of 
those working in this field the most sig- 
nificant discussions are likely to be about 
the requirements for such guidance de- 
vices, the characteristics of the people 
who are to use them, the situations in 
which each device is or is not suitable, 
and the many intangibles, rather than 
about engineering features. The basic 
philosophic design problems are much 
more difficult to answer than the engi- 
neering problems, and frequently it is 
very difficult to formulate the design 
problems in any satisfactory way. 


Reading Devices for the Blind 


Other groups are striving to develop 
reading machines that will enable the 
sightless to comprehend ordinary printed 
material. These projects are not yet com- 
plete, but they are building an under- 
standing of the requirements, and this is 
necessary before we can proceed with the 
proper development. 

The crux of most bioengineering in- 
strumentation problems is in setting the 
specifications; the development of read- 





ing machines for the blind illustrates this 
point. 

The means for converting ordinary 
printed material into a code is well 
within the competence of those working 
in the field of commercial reading ma- 
chines. Converting a_ letter-by-letter 
translation of the text into any other rea- 
sonable code is possible with modern 
computers. For instance, the converter 
could use the contractions used in ad- 
vanced Braille. All this would be expen- 
sive, and whether it is worth while de- 
pends on how many of the blind read 
Braille or, more important, on how many 
would read Braille if there were a greater 
range of material available. 

Or is the problem of reading one’s own 
mail even more important? How many 
of the blind would go to how much trou- 
ble to learn to use a device that would 
let them read their own mail, labels, and 
so on? Just to read a cookbook might 
mean a great deal to someone. 


Prosthetic and Protective Equipment 


In recent years a great deal of scien- 
tific work has been done on the develop- 
ment of prosthetic devices. The Veter- 
ans Administration-sponsored artificial- 
limb program has brought an engineering 
approach to an important problem of 
device development and fit, and with 
notable success. Our own part in this 
work has been largely to develop pres- 
sure-sensing devices which can determine 
the pressure pattern between the stump 
and the stump socket, both at rest and 
during motion, Studies of the pressure 
pattern are expected to lead to a more 
rational basis for fitting, as well as de- 
signing, the attachment between prosthe- 
sis and man. 

The basis of this work in prosthesis 
began some years ago when we were 
asked by the Government to develop in- 
strumentation which could be used in 
measuring the pressure between man 
and his environment. The immediate ap- 
plication was to the design of sleeping 
bags. The problem was to develop a 
pressure-sensing element which would be 
so thin and flexible that it would cause 
no discomfort or alteration of the pres- 
sure pattern and yet would have ade- 
quate sensitivity and be able to operate 
either through telemetering or with long 
cables, so that the motion of the indi- 
vidual being tested would be unham- 
pered. A survey revealed that no exist- 
ing instrument small enough, thin 
enough, and flexible enough to suit these 
requirements was available. 

A number of people had made thin 
pressure-sensing devices, but these all 
suffered from operational defects which 
made them unsuitable for our purpose. 
For instance, R. Plato Schwartz and 
Arthur L. Heath, at the University of 
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Fig. 2. Use of the sensitive cane, guidance 
device for the totally blind. 


Rochester School of Medicine, had de- 
veloped resistance-type pressure patches, 
which they used with some success in 
gait studies, and had also worked on 
strain-gage transducers. Strain-gagé 
transducers, unfortunately, seem to re- 
quire some sort of reference structure 
and a diaphragm which is stressed under 
load. The problem of making a thin, 
flexible, strain-gage transducer that 
would not be felt against the body and 
would not, of itself, alter the pressure 
distribution pattern seemed almost in- 
surmountable. Bulk-resistance gages pre- 
sented a number of problems, chiefly 
lack of stability. Hydraulic capsules have 
many attractive characteristics, but if a 
long tube is used, high-frequency re- 
sponse is difficult to attain. 

We decided to work on a capacitance 
gage and, with the support of the Quar- 
termaster Research and Development 
Center, pursued that development for 
more than 3 years. We now have devices 
called Filpips (Franklin Institute Labo- 
ratories pressure indicating patches) 
which are made of thin embossed steel 
plates separated by mica (Figs. 3 and 4). 





Fig. 3. A Filpip pressure transducer. 
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A typical Filpip is made of 0.001-inch 
steel, and seven plates, in an airtight 
cover, present a total thickness of about 
1/32 inch. The change in capacity under 
load is very substantial, and the auxiliary 
instrumentation is simple. The devices 
are flexible and can be used successfully 
against the body. 

These same pressure-sensing elements 
are also being applied to studies of gait 
in man; in this case they are placed in- 
side the shoes. Another application of 
the same technique has been suggested as 
a means of following, quantitatively, the 
progress of disease—in this case, one that 
affects gait. 

We have used the same sort of pres- 
sure-sensing instrument to evaluate 
crash-protective helmets, and another 
group has used it to evaluate protective 
helmets used in sports. Crash-protective 
helmets present many interesting bioen- 
gineering problems, and a good deal of 
work has been done in this field. Test 
procedures have been set up which meas- 
ure such things as the momentum of a 
standard projectile which the helmet is 
able to withstand, the energy of impact 
of sharp and blunt projectiles which a 
helmet can absorb without failure, the 
momentum transmitted through the hel- 
met to a simulated head after a blow. 
(Devices which project the helmet, pen- 
dulums which drop hammers on helmets, 
and hard steel balls which drop on hel- 
mets have been preferred by most ex- 
perimenters. ) 

These criteria give a good deal of in- 
formation about the structure of the hel- 
met and the point at which it fails. How- 
ever, Our interest is not in designing an 
indestructible helmet but, rather, in de- 
signing a helmet which will provide ade- 
quate protection against head injury. 
This, we feel, can best be done by de- 
termining the forces and force-time pat- 
tern exerted by the helmet on the skull, 
since, after all, it is the forces on the 
skull which will cause the injury. We 
have actually begun applying the afore- 
mentioned pressure-sensing elements to 
a dummy head form covered with a hel- 
met and are using various masses and 
accelerations to establish force and force- 
time patterns. 

Of course, this neglects one verv vital 
bit of information. We simply do not 
have data on what forces and force-time 
patterns the skull can absorb without in- 
jury. To this end, we hope to undertake 
a program that will provide such data. 

Actually, our plan is concerned less with 
skull fracture than with brain injury. We 
propose to insert pressure-sensing instru- 
ments inside an animal’s skull to meas- 
ure the effect of various head blows. 
Measurement of these internal pressures 
would establish the physical basis of both 
cerebral concussion and gross brain in- 
jury. If such data could be extrapolated 
to human beings, the bioengineer would 
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Fig. 4. A Filpip array. 


be in a good position to design and evalu- 
ate crash-protecive gear. 

Another application of the pressure- 
sensing instrument is in measuring the 
blast forces which are exerted on the 
body of a pilot who is being ejected from 
an aircraft at very high speed. These 
blast forces can cause considerable dam- 
age, and it is necessary that they be 
known and that limits of tolerance be 
established, so that protective gear can 
be designed and built. 

In addition to the bioengineering 
problems to which we have applied 
these Filpips, we have found them use- 
ful in other applications. At the moment, 
for instance, we are measuring aerody- 
namic pressures of the order of inches of 
water and are considering applications 
in heavy machinery where the pressure 
would go up to many pounds per square 
inch. The development of these Filpips 
may serve to illustrate the point that even 
such a simple problem as a thin, flexible, 
pressure transducer may require many 
years of work and a great deal of money, 
but it is quite possible that the final 
product of all this effort will have far 
wider application than was originally in- 
tended. 


Sensory Substitutes 


Fitting the physically handicapped to 
take useful places in industry is another 
field of great interest to the bioengineer. 
Our own experience has been limited to 
the problems of the blind, but we have 
developed sensory substitutes which en- 
able blind workers to perform tasks 
which would not otherwise be possible. 
Substitutes may range from very com- 
plex devices to the very simple, such as 
a conducting brush and conducting plate 
used to find holes in a thin mica sheet. 
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Much more of this kind of thing can and 
should be done. 

Along these lines we expect to begin 
an extensive program of job engineering 
for the physically handicapped. Simple 
devices would be of the type that enables 
a blind person to read a gage. There are, 
for instance, many jobs that could be 
performed by a blind worker except for 
the fact that a dial must be read. Opti- 
cal, inductive, or capacitative sensing 
units could be developed, which the 
blind worker would apply to the dial 
face to convert the dial reading to an 
auditory or tactile signal. In other jobs 
it is necessary that some mark be made 
on a record slip, and a simple reading 
machine might enable the blind worker 
to locate the proper place to be marked 
with his number. 


Effort Measurement 


Studies of the motion and energy ex- 
penditures of lower animals and of man 
may be of considerable interest in de- 
signing more efficient techniques of work, 
in studying disease, and in developing 
equipment. We have been interested in 
studies of sleep in human subjects and 


found it necessary to devise equipment 
to measure the energy the subject ex- 
pends during slumber. This may be re- 
lated to the individual’s physical and 
emotional condition and to the charac- 
teristics of the surface upon which he 
rests as well as to external physical and 
environmental factors such as tempera- 
ture and humidity. Since existing equip- 
ment could not make these measure- 
ments, we have developed special sens- 
ing and recording techniques which not 
only record the frequency of these mo- 
tions but also integrate energy. In addi- 
tion, we measure the pressures exerted. 

The development of instruments for 
biomechanical analysis involves many 
challenging problems. Here we must 
measure motion and determine velocity 
and acceleration and a variety of forces 
and momentums. Such studies are of in- 
terest, not only in evaluating prosthetic 
devices, but also in designing equipment 
and procedures for use by normal people. 


Summary 


A tremendous range of physical sci- 
ence problems and techniques, from all 


Biological Clock in 


A physiologist colleague has urged me 
to examine some of the rapidly accumu- 
lating mass of evidence for the existence 
of rhythms of activity and of various 
physiological functions, This subject, it 
seems, is attracting increasing interest 
among physiologists, and new “cycles” 
are rapidly being discovered in such re- 
motely related material as intact mam- 
mals and slices of living vegetables. 

It is postulated that there are two fun- 
damental types of cycles. On the one 
hand, organisms may exhibit exogenous 
rhythms and have their periods of activ- 
ity adjusted to correspond to changes of 
light intensity, temperature, humidity, 
phase of the moon, height of tide, or, 
allegedly, to fluctuations in the intensity 
of cosmic radiation and of the earth’s 
magnetic field. Presumably, the organ- 
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isms may respond to several such factors 
simultaneously so that the raw data from 
experiments present an appearance of 
complexity. On the other hand, organ- 
isms may possess endogenous rhythms 
that persist for long periods, if not in- 
definitely, in the apparent absence of 
external stimuli. These rhythms may 
originally have been synchronized with 
environmental rhythms, but, possibly, 
some of the endogenous cycles are innate 
properties of the organisms, 

It is not very difficult in theory to con- 
ceive of mechanisms for generating per- 
sistent rhythms in the absence of exter- 
nal stimuli. For example, a hormone 
might accumulate until it reaches some 
threshold value that initiates the activity 
in question and simultaneously begins to 
exhaust the store of hormone. It is, how- 





branches of engineering, are involved in 
bioengineering instrumentation. The ex- 
amples I have cited typify the problems 
that arise, but the techniques we have 


used represent only an infinitesimal frac- § 


tion of the resources that we must ex- 
ploit. The main challenge to the bioen- 
gineer is that of defining the problem in 
terms of what is useful and economically 
justified. One must understand the pos- 
sibilities of engineering development and 
the probability that an effort will reach 
any assignable goal within a given time. 
Only then is it possible to work out a 
practical solution to the instrumentation 
problem. It is very easy to become so ab- 
sorbed in the engineering development 
that we lose sight of the final goal and 
the purpose of the development. It is 
also easy, in working out an experiment, 
to become obsessed with the need for a 
particular bit of data, or of too..great a 
degree of precision, without considering 
that the cost of obtaining these data 
might not be justified by their value to 
the full development. Thus, the only 
principles that can be generally applied 
to a bioengineering problem are those 
which would apply to making any deci- 
sion that leans heavily on judgment. 


ever, very difficult to insulate organisms 
from cosmic radiation and from the 
earth’s magnetic field. Hence, innate 
rhythms and exogenous rhythms of dif- 
ferent periods may be intermingled and 
lend a further appearance of complexity 
to the raw data. 


Time Series 


It would appear that the physiologist 
faces a major problem of recognizing the 
cycles in his data and of disentangling 
the components when several cycles are 
present simultaneously. Considerable in- 
genuity has been exercised in the analysis 
of such data, and the justification for 
some of the procedures used must lie in 
some particularly obscure statistical the- 
ory. Since this subject seems to be of such 
current interest, it may be worth while 
to warn the uninitiated that there is a 
possibility of being misled in the analysis 
of complicated time series. This is the 
purpose of the experiment to be de- 
scribed in the next section. 

One approach: that could be used for 
simplifying the experimental data would 
be to seek correlations between the series 
of observations and some environmental 
rhythm, The principal difficulty here is 
that time series sometimes exhibit the 





The author is professor of zoology at Cornell 
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perverse behavior of yielding what Yule 
(1) called “nonsense correlations” be- 
cause no causal connections are appar- 
ent. For example, I found a “statistically 

significant” coefficient of correlation be- 

tween the growth of Douglas fir trees in 

Utah and a table of “random sampling 

numbers” (2). Biologists commonly 

award that certificate of accuracy known 

as “statistical significance” to any experi- 

mental result that has odds of 19 to 1 

against its occurrence as a result of 

chance alone. Consequently, it appears 

that anyone who has experimental data 

and sufficient patience to compute dif- 

ferent indices and to match these with 

several independent environmental fluc- 

tuations should have a reasonable expec- 

tation, in 20 or so trials, of obtaining at 

least one “statistically significant” result. 

In computing correlations between inde- 
pendent time series, the odds appear to 
be a little greater than this in the inves- 
tigator’s “favor.” There is, however, a 
slight problem which is most conveni- 
ently ignored; most of the conventional 
tests of statistical significance involve as- 
sumptions that cannot strictly be as- 
sumed to hold when one is working with 
time series (3). 

Another way of overcoming the con- 
sternation one may feel while contem- 
plating complex time series is to 
“smooth” the data. This is usually done 
by means of moving averages or compar- 
able devices, and it is certain that this 
approach does increase the prospect of 
finding cycles. Slutzky (4) showed in 
1927 that such smocthing would actually 
create cycles in random data. The more 
refined, and arithmetically more diffi- 
cult, analyses by means of correlelograms 
‘and periodograms (5) are also known to 
create cycles in data where none existed 
before and to be unreliable as devices for 
finding actual cycles (6). One can, of 
course, resort to harmonic analysis and 
express any series, even a constant, in 
terms of cycles, but here the biologist is 
likely to find the results difficult to in- 
terpret. 

My previous interest in time series has 
been confined to the study of the year- 
to-year fluctuations in the sizes of ani- 
mal populations (2,7). Here, the year 
is a natural unit. of time, and it is legiti- 
mate to compare population sizes of 
each year with those of the preceding 
and following years—that is, time may 
be treated as a discontinuous variable. 
This approach, however, is not appro- 
priate for studying hour-to-hour changes 
in, say, metabolic rate. The hour is an 
arbitrary unit of time, and an instrument 
that records amount of activity per hour 
might indicate differences between two 
precisely synchronized animals if one 
always began its activity on the half-hour 
and the other on the hour. Thus, in 
analyzing these physiological and be- 
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Fig. 1. Cycle of average hourly metabolic rate in a unicorn taken over five consecutive 
days, with succeeding days retarded 1 hour to allow for change in the time of moonrise. 


havioral rhythms, we must regard time 
as continuous in the mathematical sense. 


An Experiment 


Now, when we want to decide whether 
or not a phenomenon is real, a logical 
procedure is to deduce the results that 
we would expect to obtain if the phe- 
nomenon did not exist. Experimental re- 
sults can then be compared with the hy- 
pothetical results and, conventionally, a 
result not in accord with the hypothesis 
of nonexistence of a phenomenon is re- 
garded as evidence in favor of its exist- 
ence. What we need then is some sort of 
a “null” hypothesis with which to com- 
pare our data on biological rhythms. It 
would doubtless be possible to attack this 
problem analytically, but the present 
study deals entirely with an experimental 
approach, 

Because of the difficulty, already al- 
luded to, of insulating experimental or- 
ganisms from all environmental rhythms, 
the experimenter usually must face the 
possibility that exogenous and endoge- 
nous rhythms may be confounded in his 
results. This difficulty could be elimi- 
nated if one could employ an experi- 
mental organism that is totally insulated 
from all exogenous rhythms. The famous 
unicorn admirably fulfills this criterion 
and was, therefore, selected as the experi- 
mental animal in this study. 

It is possible to treat time as a con- 
tinuous variable by following the 
amounts of change of activity between 
hours, The Rand Corporation (8) has 
recently published 100,000 values that 


seem eminently appropriate for repre- 
senting the metabolic activity of uni- 
corns. These numbers were obtained by 
solving for x, the normal deviate, in the 
equation 


z 

10° 
D+%=—= 
7s V 2x, 


«5 dt 


where D is a five-digit random number 
from a table that has passed extensive 
tests for randomness. 

In our experimental approach we as- 
sume that the unicorn has some “stand- 
ard” metabolic rate, measured in arbi- 
trary units, and subject to change with 
time. The average amount of change 
from hour to hour, when measured over 
a long time span such as the life of the 
unicorn, is assumed to be normally dis- 
tributed about a mean value of zero. In 
going from one hour to the next, how- 
ever, the direction and amount of change 
is assumed to be a random normal de- 
viate. 

In our arbitrary units, we assigned the 
unicorn an initial metabolic rate of 20. 
Then we started through the table of 
normal deviates to find the metabolic 
rates in subsequent hours. In the first 
hour, for example, the rate was 20- 
1.276, or 18.724, in the second hour it 
was 18.724—1.218, or 17.505, and so on. 
One hundred and twenty consecutive ob- 
servations of metabolic rate were made 
in this way. These were taken to corre- 
spond to hourly readings over 5 consecu- 
tive days. 

It seems to be standard procedure in 
analyzing data on physiological rhythms 
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to average the corresponding hourly data 
of several days. We did that in this case 
and the data seemed to suggest underly- 
ing rhythms, but no pattern was clearly 
apparent. 

While contemplating the data, it oc- 
curred to me that in summer at 40° 
north latitude the hour of rise of the 
moon may be retarded by approximately 
1 hour each night. Consequently, to 
eliminate any such lunar rhythm, we 
“slipped” the data one hour per day, 
aligning “hour 1” of the first day with 
“hour 2” of the second day, with “hour 
3” of the third day, and so on. This 
seems to be a standard sort of procedure 
for analyzing such data. Now, when the 
hourly figures for the five days were 
averaged, a daily rhythm came clearly 
into focus. This rhythm must have been 
obscured by the simultaneous presence 
of the lunar rhythm. 

Another standard procedure for ana- 





lyzing such data consists of smoothing 
the activity cycles by means of a three- 
point moving average. Consequently, this 
was done before graphing the results to 
produce the representation of unicorn 
activity shown in Fig. 1. 

Figure 1 seems to tell a clear story of 
an endogenous rhythm. Eliminating the 
effect of the lunar periodicity shows that 
the peak of endogenous activity occurs 
at “3 a.m.” and that the minimum occurs 
exactly 12 hours later. The unicorn ob- 
viously tends to be active in the early 
morning and quiescent in midday. The 
“midmorning” dip in activity indicated 
in the figure remains unexplained but 
may possibly be a subject for future re- 
search. It seems almost superfluous to 
mention that, like other “biological 
clocks,” this rhythm is independent of 
the temperature at which the observa- 
tions were made. 

This example illustrates some of the 


News of Science 


German Physicists Protest 


Nuclear Weapons 


Eighteen leading nuclear physicists in 
West Germany, four of them Nobel prize 
winners, have announced formally that 
they would refuse to cooperate in any 
way in the production, testing, or use of 
atomic weapons. In a statement issued 
through the Max Planck Institute of 
Physics in G6ttingen, the physicists said 
in part: 

“We do not feel competent to make 
concrete proposals regarding the policy 
of the great powers [on atomic weapons]. 
But we believe that a small country like 
the Federal Republic can best protect 
itself and help world peace if it expressly 
and voluntarily renounces possession of 
atomic weapons of any kind.” 

On the other hand, the men com- 
mented that it is of the utmost impor- 
tance to develop the peaceful use of 
atomic energy, and in this they are pre- 
pared to cooperate. The signers of the 
statement acknowledged that they were 
not politicians but maintained that their 
scientific work placed upon them the re- 
sponsibility for the possible consequences 
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of their labor. Therefore, they feel that 
they cannot remain silent on political 
questions. The statement concluded with 
a warning that no technical means have 
yet been developed to protect large con- 
centr&tions of people from nuclear war- 
fare. 

The Nobel laureates who signed the 
statement were Otto Hahn, the first 
physicist to split the atom, Werner Heis- 
enberg, Max von Laue, and Max Born. 
The other signers, all professors, were 
Carl Friedrich von Weizsaecker, Fritz 
Bopp, Rudolf Fleischmann, Walther 
Gerlach, Otto Haxel, Hans Hopfermann, 
Josef Mattauch, Freidrich-Adolf Paneth, 
Wolfgang Paul, Wolfgang Riezler, Fritz 
Strassman, Wilhelm Walcher, and Karl 
Wirtz. 

The statement, which was released on 
12 Apr., had a tremendous impact in 
West Germany and brought an immedi- 
ate response from Chancellor Adenauer, 
whose remarks included the following: 

“If these gentlemen intended to advo- 
cate a general ban on atomic weapons 
valid for all countries, it would coincide 
completely with the views of the Gov- 
ernment... . If however, they meant to 





possibilities for detecting “cycles” by 
means of relatively simple arithmetic 
procedures. A rhythm as definite as that 
in Fig. 1 could easily be shown to be 
highly correlated with environmental 
fluctuations, but the nature of the mate- 
rial employed in this experiment seems 
to preclude any such causal relation- 
ships. 
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say that ... the Federal Republic should 
renounce such weapons, then I must say 
that this has nothing to do with physical 
science. That is a purely foreign policy 
matter.” Adenauer also commented that 
the scientists seemed ignorant of recent 
United States experiments for protect- 
ing against the effects of atomic weapons. 

On 14 Apr. five of the 18 physicists, 
led by von Weizsaecker, categorically re- 
jected the Chancellor’s replies. They 
implied that the government’s leaders 
had deceived the German people about 
the destructive power of tactical atomic 
weapons. They repudiated Adenauer’s 
assertion that atomic armament was a 
political matter for which he, as head 
of the government, was primarily re- 
sponsible and contended that they had a 
duty as citizens to take a stand and warn 
the people against the dangers of atomic 
weapons. 

The five professors also implied that 
the Chancellor was guilty of concealing 
the truth when he indicated that their 
earlier warning had come as a surprise to 
him. They said that their views had been 
transmitted in writing last December to 
the defense and atomic affairs ministers 
and that there had been private discus- 
sions with these ministers in January. 

Hahn, one of the group that made the 
second statement, explained to the press 
that the question of atomic armament 
was a matter of conscience for him. He 
said that the atomic bomb dropped on 
Hiroshima in 1945 had made a frightful 
impression on him and that, as one of 
the pioneers in atomic research, he felt 
a certain responsibility for what had 
happened. 
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Raise for Britain’s Physicians 


A 5-percent interim pay rise for gen- 
eral practitioners in Britain’s National 
Health Service went into effect on 1 May. 
The increase also applies to senior hos- 
pital medical and dental staffs, including 
specialists and consultants. A 10-percent 
rise was granted earlier to junior staff 
members. Physicians and dentists in the 
National Health Service are seeking a 
24-percent increase, and the general 
practitioners have threatened to with- 
draw from the service this fall. 

The interim increases were granted 
pending a report from a Royal Commis- 
sion that has been appointed to make a 
complete review of the service’s salary 
scale. The British Medical Association, 
which is backing the withdrawal plan, 
was not mollified by the pay concession. 
It termed the 5 percent an arbitrary fig- 
ure decided on by the Government with- 
out negotiation or arbitration. The Brit- 
ish Dental Association also described the 
raise as unsatisfactory. 


Accreditation of Mouse Producers 


The greatly expanded contract pro- 
gram of the Cancer Chemotherapy Na- 
tional Service Center (National Cancer 
Institute), for the screening of com- 
pounds for possible anticancer activity 
and the increased research grants pro- 
gram of the National Institutes of Health 
have necessitated a major increase in the 
production of laboratory mice. The 
shortage of mice of certain inbred strains 
has been especially critical, for the trans- 
plantable tumors used in the screening 
program grow only in these particular 
inbred strains. 

For a long time the main source of sup- 
ply for inbred mice was the Roscoe B. 
Jackson Memorial Laboratory at Bar 
Harbor, Me. However, the demand for 
inbred mice exceeded the production 
capacity of this laboratory. Therefore it 
became necessary to devise methods by 
which commercial laboratory mouse pro- 
ducers with no training in the principles 
of genetics could cooperate with the 
Jackson Laboratory and other mammal- 
ian genetics laboratories in producing an 
increased number of inbred mice. These 
methods had to insure the genetic homo- 
geneity of all mice of any specific strain, 
even though produced at different geo- 
graphic locations; the methods also had 
to insure that variability of the mice be- 
cause of environmental differences would 
be kept to a minimum. 

Following the pioneer work of Wil- 
liam Lane-Petter of the Laboratory Ani- 
mals Bureau in establishing a system of 
accreditation for commercial laboratory 
animal producers in Great Britain, the 
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development here of a similar system of 
accreditation based on a series of animal 
husbandry and breeding standards, cou- 
pled with periodic inspections of ac- 
credited producers, seemed to be the 
best solution to the problem. Such a 
program has been one of the major aims 
of the Institute of Laboratory Animal 
Resources (National Academy of Sci- 
ences—National Research Council) since 
its inception in 1952. The Cancer Chem- 
otherapy National Service Center 
(CCNSC) therefore requested the In- 
stitute of Laboratory Animal Resources 
(ILAR) to undertake the development 
of a series of minimum animal husbandry 
and breeding standards for use in assur- 
ing an adequate supply of inbred mice 
for its screening program. 

A series of conferences was held in 
which members of the ILAR Committee 
on Standards, ILAR and CCNSC staff 
members, a number of mammalian pop- 
ulation geneticists, and a majority of the 
commercial laboratory mouse producers 
cooperated in developing a set of mini- 
mum standards which would incorporate 
the latest scientific requirements and yet 
be economically practical. Personal visits 
and discussions by staff members at a 
representative number of commercial 
and academic laboratory mouse-breeding 
facilities, as well as at a number of major 
laboratories using mice, also aided in 
making the standards as practical as pos- 
sible. 

Accreditation of commercial breeders 
of inbred and/or random-bred labora- 
tory mice based on conformity with the 
Minimum Standards for the Commercial 
Production of Random-bred and Inbred 
Laboratory Mice, as determined by peri- 
odic inspections by a responsible organ- 
ization, is intended to assure the pur- 
chaser that the mice have been produced 
under good environmental conditions 
and proper genetic control. Thus varia- 
bility from either environmental or ge- 
netic causes should be minimal in suc- 
cessive lots of random-bred mice from 
the same accredited producer; variabil- 
ity of inbred mice of a specific strain 
from any accredited producer should 
also be minimal. 

The success of this program of ac- 
creditation will rest solely upon the co- 
operation of the commercial laboratory 
mouse producers and the academic, gov- 
ernmental, and industrial laboratories 
using, mice. As is stated in the preamble 
to the Minimum Standards, it is ex- 
pected that the standards will be revised 
from time to time as experience dictates. 
All suggestions for improving the Mini- 
mum Standards or any other part of this 
program will be gratefully received. 
Copies of the Minimum Standards may 
be obtained from Mr. Berton F. Mill, 
Executive Secretary, Institute of Labora- 


tory Animal Resources, National Acad- 
emy of Sciences, 2101 Constitution Ave., 
NW, Washington 25, D.C., or from Dr. 
George L. Wolff, Section on Screening, 
Cancer Chemotherapy National Service 
Center, National Cancer Institute, Be- 
thesda 14, Md. 

The Institute of Laboratory Animal 
Resources (NAS-NRC) intends to de- 
velop similar sets of standards to cover 
the production of other laboratory ani- 
mals in the near future. Ten million mice 
is a conservative estimate of the number 
used annually in this country by aca- 
demic, governmental, and _ industrial 
laboratories. In view of this preeminent 
position as an experimental animal in 
biological and medical research, it is ap- 
propriate that the mouse is the first labo- 
ratory animal for which such a program 
of standardization has been developed. 

Committee on Standards 

T. C. Byerty, chairman, 

T. Aarons, R. H. Barnes, 

N. R. Brewer, L. R. CHrisTENSEN, 
C. N. W. Cummine, C. L. Davis, 
R. J. Fiynn, G. E. Jay, Jr., 

C. A. Stanetz, J. E. Wituiams 


Radio Pill for Studying 
Gastrointestinal Physiology 


A new radio broadcasting capsule 
which can be swallowed like a medicinal 
pill was demonstrated recently at the 
Rockefeller Institute, New York. As it 
passes through the intestine, this small 
FM broadcasting transmitter signals the 
activity of the digestive tract to an out- 
side receiver. The capsule has been de- 
veloped and tested jointly by the Rocke- 
feller Institute, the New York Veterans 
Administration Hospital, and the Radio 
Corporation of America. 

This new device for studying the physi- 
ology of gastrointestinal pressure was 
made by Vladimir K. Zworykin, affiliate 
in biophysics in the institute’s Medical 
Electronics Center and honorary vice 
president of RCA, and John T. Farrar, 
chief of the Gastroenterology Section of 
the New York Veterans Administration 
Hospital and assistant professor of clini- 
cal medicine at the Cornell University 
College of Medicine. The pill, which 
was developed by engineers in RCA’s 
commercial electronic products organi- 
zation in Camden, N.J., is being tested 
clinically by Farrar and his associates. 

In its present stage of development, 
the capsule must be considered as an ex- 
perimental technique but one which 
holds important implications for future 
medical research. The device is plastic 
and measures approximately 11% in. long 
and 4/10 in. in diameter. 

The various electronic components of 
the capsule—transistor, oscillator, a fer- 
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rite cup inductance core, and other cir- 
cuit elements—are combined in the cen- 
ter of the pill. Housed in one end is a 


minute, replaceable storage battery 
which powers the oscillator. (In World 
War II this type of battery was used for 
the VT proximity fuse for antiaircraft 
shells.) The other end of the capsule is 
sealed by a flexible rubber membrane. 
The membrane transmits the body’s pres- 
sure variations to a diaphragm, which 
supports the armature of the ferrite cup 
inductance core. This core contains a 
coil whose inductance varies with the 
pressure exerted on the diaphragm. The 
signal generated by the radio pill, at a 
frequency of approximately 1 megacycle, 
varies in frequency as the inductance is 
varied by changing pressure on the dia- 
phragm. 
The radio pill is radiopaque, so its 
course through the gastrointestinal tract 
may be traced by fluoroscopy or other 
means. Since it has magnetic properties, 
it may be possible to manipulate it by 
magnetic forces outside the body. 


NSF Science Faculty and 
Senior Postdoctoral Awards 


The National Science Foundation has 
announced the award of 100 science 
faculty fellowships in the sciences for 
1957-58. Awarded this year for the first 
time, these fellowships are offered as a 
means of improving the teaching of sci- 
ence, mathematics, and engineering in 
American colleges and universities. 

Science faculty fellows were selected 
from 416 applicants from all parts of 
the continental United States and its 
territories on the basis of ability as indi- 
cated in letters of recommendation, aca- 
demic and professional records, and 
other evidence of attainment and prom- 
ise. Eligibility requirements included a 
baccalaureate degree or its equivalent, 
demonstrated ability and special apti- 
tude for science teaching and advanced 
training, and 3 years of full-time science 
teaching at the college level. 

The foundation has also announced 
the award of 30 senior postdoctoral fel- 
lowships in the sciences for 1957-58, 
selected from 168 applicants. These fel- 
lowships were awarded to scientists of 
demonstrated ability and special apti- 
tude for productive scholarship in the 
sciences. Sixteen awards were made in 
the life sciences and 14 in the physical 
sciences, including a number in interdis- 
ciplinary fields. 

Science faculty and senior postdoctoral 
fellowships carry stipends adjusted to 
approximate the regular salaries of 
award recipients. These stipends may be 
applied toward study or research in an 
accredited nonprofit institution of higher 
learning in the United States or abroad. 
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Grace Nuclear Fuel Plant 


W. R. Grace and Company, New York, 
has announced that construction will be- 
gin immediately on a plant to produce 
basic raw materials for nuclear reactor 
fuel. The plant will be located at Erwin, 
Tenn., and is designed to produce ura- 
nium, thorium, and rare-earth alloys and 
metals for reactors now in use or under 
construction by both private enterprise 
and defense units. Other than uranium, 
thorium is the only naturally occurring 
element that can be converted into fis- 
sionable material. The plant is perhaps 
the first of its kind financed and operated 
entirely by private enterprise. 

The installation will consist of a sol- 
vent extraction plant producing pure 
thorium and uranium salt, a reduction 
plant that will convert the salt to metal 
powder or sponge, and a melting and 
casting plant containing both vacuum-in- 
duction and arc-melting facilities. The 
thorium metal produced probably will 
find extensive use in magnesium alloys 
for jet aircraft and guided missiles. 

The new plant is expected to employ 
initially 50 to 60 people. It will be op- 
erated under the supervision of F. C. 
Nicholson, vice president for chemical 
operations of the Davison Division. Di- 
rectly in charge of the plant will be T. C. 
Runion, general manager for nuclear re- 
actor materials. 


Cullen Engineering 
College at Houston 


The University of Houston has re- 
ceived gifts totaling $6.5 million for the 
construction of the Cullen College of En- 
gineering building and for creating six 
chairs for distinguished professors. A gift 
of $5 million for the building came from 
Mr. and Mrs. Hugh Roy Cullen, through 
their Cullen Foundation. The gift brings 
to about $30 million the total of the 
Cullen gifts to the university. The M. D. 
Anderson Foundation gave the school 
$1.5 million for the six professorships. 


Soviet Scientists Cancel U.S. Visit 


Six Soviet scientists who had accepted 
invitations to the recent seventh annual 
Rochester Conference on High Energy 
Nuclear Physics did not attend. A last- 
minute cablegram received by the Uni- 
versity of Rochester, host to the confer- 
ence, said: “Regret U.S.S.R. Academy 
of Sciences delegation will not attend 
Rochester conference due to technical 
reasons. Best wishes for conference suc- 
cess.” 

Among the Russian delegates who had 
been expected was D. I. Blokhintsev, a 
director of the Joint Institute of Nuclear 


Problems in Moscow. Two non-Russian 
directors of the institute attended the 
conference. They were Marian Danysz of 
Warsaw, Poland, and Vazlav Vortruba 
of Prague, Czechoslovakia. Six other sci- 
entists from Poland also participated in 
the meeting. 


Kelco Research Laboratory 


The Kelco Company, large producer 
of algin products widely used as thicken- 
ing, suspending, stabilizing, emulsifying, 
film-forming, and gel-producing agents, 
has announced construction of a new 
$250,000 research laboratory in Research 
Park, San Diego, Calif. The primary 
purpose of the new facilities is to pro- 
vide advanced technical service in the 
solution of the product and processing 
problems of the company’s clients in the 
dairy, food, textile, chemical, paper, 
plastics, beverage, paint, drug, and cos- 
metic industries. 


National Bureau of Standards, 1956 


The 1956 annual report of the Na- 
tional Bureau of Standards is now avail- 
able at the U.S. Government Printing 
Office, (Washington 25, D.C.). This 
158-page publication sun:narizes the bu- 
reau’s-research and development activi- 
ties in the physical sciences during the 
last fiscal year. Brief descriptions are 
given of representative accomplishments 
in each area of the bureau’s responsibili- 
ties, which include maintenance of basic 
standards, determination of physical con- 
stants and properties of matter, develop- 
ment of methods and instruments of 
measurement, and the provision of cali- 
bration, testing, and scientific advisory 
services. 

During the past year, significant re- 
sults were achieved in programs dealing 
with electronic computers, electronic in- 
strumentation, and the properties of 
matter and materials. A new high-speed 
computer that provides the geographic 
fallout pattern after a nuclear explosion 
was developed for the the Atomic En- 
ergy Commission. Development work 
was successfully completed on a micro- 
image data storage and retrieval device, 
which provides rapid access to any one 
of 10,000 microfilmed images located on 
a 10-inch-square sheet of film. 

The bureau also developed a tech- 
nique for capturing and storing large 
numbers of free radicals—highly reactive 
molecular fragments—at temperatures 
near absolute zero. In the field of optics 
and metrology, the bureau completed a 
comprehensive dictionary of color names, 
which lists some 7500 individual color 
names and defines them in simple accu- 
rate terms easily understood by workers 
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in different fields. A study of the effect 
of crystal orientation of fatigue crack 
initiation in metal was also completed. 

The annual report is composed of five 
sections: a general review or summary, 
a résumé of the bureau’s research and 
development work in progress or com- 
pleted during 1956, a review of the test- 
ing and calibration program, a discussion 
of the bureau’s various cooperative ac- 
tivities, and an appendix consisting pri- 
marily of statistical and organizational 
material and a complete list of publica- 
tions by NBS staff members for the fiscal 
year. 


May Scientific Monthly 


Articles appearing in the May issue of 
The Scientific Monthly are “Changing 
Energy Scene,” C. A. Scarlott; “Live- 
stock Parasites and Grass,” B. Schwartz 
and H. H. Vegors; “Global Distribution 
of Strontium-90 from Nuclear Detona- 
tions,’ M. Eisenbud; “Man’s Place in 
Living Nature,’ H. J. Muller; “Canal- 
ization of the Moselle,” W. E. McIntyre. 
Nine books are reviewed. 


Scientists in the News 


HERBERT S. GASSER of the Rocke- 


feller Institute of Medical Research will 
deliver the annual Hughlings Jackson 
memorial lecture on 15 May at the 
Montreal Neurological Institute, Mont- 
real, Canada. He will discuss “The prop- 
erties of unmedulated nerve fibres with 
afferent function.” 


_ROBERT W. WHITE, chairman of 
the department of social: relations at 
Harvard University, will deliver a public 
lecture on 10 May at the New York 
Academy of Medicine on “Adler and the 
future of ego psychology.” The occasion 
of the address will be the commemora- 
tion of the 20th anniversary of the death 
of Adler on 28 May 1937. 


L. SIMINOVITCH of the Connaught 
Medical Research Laboratories, Univer- 
sity of Toronto, has received the Ross G. 
Harrison prize of the International So- 
ciety for Cell Biology. The award con- 
sists of a travel grant of $750 for attend- 


ance at the International Congress of 
Cell Biology. 


FRANK J. DIXON, professor of 
pathology and chairman of the depart- 
ment in the University of Pittsburgh 
School of Medicine, has been awarded 
the first national Parke-Davis award in 
experimental pathology for “his original 
and meritorious work” in the field. He 
received the $1000 prize and @ bronze 
plaque at the recent meeting of the 
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American Society for Experimental Pa- 
thology in Chicago, Ill. The society is 
the administrator of the award. Dixon 
won the AAAS Theobald Smith award 
in 1952. 


S. MARSH TENNEY, formerly asso- 
ciate professor of physiology and medi- 
cine at the University of Rochester 
School of Medicine and Dentistry, has 
been appointed professor of physiology 
and chairman of the department of 
physiological science at Dartmouth Med- 
ical School. In addition, he is the col- 
lege’s associate dean in charge of re- 
search and planning. 

ROBERT GOSSELIN, also formerly 
of Rochester, where he was assistant 
professor of pharmacology, has been 
appointed professor of pharmacology at 
Dartmouth. 


PETER HIDNERT, well-known spe- 
cialist in the field of thermal expansion, 
retired on 31 Mar. after 45 years of serv- 
ice at the National Bureau of Stand- 
ards. He has been active in the study and 
development of low-expanding alloys 
and thermostatic devices depending on 
thermal expansion. His studies of the 
structural changes occurring in metals 
under varying temperature conditions 
have been of particular importance in 
developing high-temperature, _ high- 
strength alloys used in jet and rocket 
engines. 

Hidnert joined the NBS staff in 1912 
as a laboratory apprentice. He started 
his work in thermal expansion in 1916 
and in 1946 was made chief of the ther- 
mal expansion section. Hidnert was 
awarded his A.B. degree in physics from 
George Washington University in 1918 
and his M.S. degree in 1919. He took 
his doctorate in physics at American 
University, where he received his degree 
in 1931. 


DICKINSON W. RICHARDS of 
Columbia University College of Physi- 
cians and Surgeons, who last fall was 
one of the three winners of the Nobel 
prize in medicine and physiology, will 
deliver the fifth annual Dakin memorial 
lecture at Adelphi College on 8 May. 


The new appointments to the staff of 
the National Science Foundation have 
been announced: WILLIAM B. COOK 
will be: associated with the Summer In- 
stitutes Program in the Division of Sci- 
entific Personnel and Education; and 
ROBERT L. BUTENHOFF has been 
appointed program director, Scientific 
Communication Systems, in the Office 
of Scientific Information. 

Cook is on leave of absence from Bay- 
lor University, where he has been pro- 
fessor of chemistry since 1953. 

Butenhoff will be responsible for co- 





ordinating arrangements for United 
States participation in the Brussels 
World’s Fair—1958. The foundation has 
been charged with developing and carry- 
ing out the American science program 
to be presented at the fair. Butenhoff 
has been with the U.S. Atomic Energy 
Commission since 1949 as chief of the 
radiation instruments branch of the Di- 
vision of Biology and Medicine. 


I. BERNARD COHEN, associate pro- 
fessor of the history of science and gen- 
eral education at Harvard University, 
has been awarded the $500 book prize of 
the Institute of Early American History 
and Culture. The prize, given annually 
for the best book published in the field 
of early American History, will be pre- 
sented to Cohen on 4 May at the yearly 
meeting in Williamsburg, Va., of the in- 
stitute’s council. The institute is devoted 
to research and publication in early 
American history and is sponsored jointly 
by the College of William and Mary and 
Colonial Williamsburg. 

Cohen is being honored for his study 
on Franklin and Newton, an Inquiry into 
Speculative Newtonian Experimental 
Science and Franklin’s Work in Elec- 
tricity as an Example Thereof. The work 
was published this year by the American 
Philosophical Society as volume 43 of its 
“Memoirs.” 


CHARLES G. DODD, formerly of 
Lehigh University, has been named Hal- 
liburton professor of petroleum engineer- 
ing at the University of Oklahoma, 


J. FREDERIC WALKER of the Du- 
Pont Company’s Electrochemicals De- 
partment, Niagara Falls, N.Y., has been 
selected to receive the 1957 Jacob F. 
Schoellkopf medal of the Western New 
York Section of the American Chemical 
Society. He will be honored for his out- 
standing contributions to the chemistry 
of formaldehyde. The medal will be pre- 
sented at the annual Schoellkopf Award 
Meeting at the Sheraton Brock Hotel, 
Niagara Falls, Ont., on 14 May. 


Sister MARY JOHN, chief pharma- 
cist at Mercy Hospital, Toledo, Ohio, is 
the recipient of the 1957 Harvey A. K. 
Whitney award of the Michigan Society 
of Hospital Pharmacists. She has been 
chief pharmacist at Mercy for 17 years. 


JAMES B. EVANS, bacteriologist 
with the American Meat Institute Foun- 
dation, Chicago, IIl., for the last 9 years, 
has been appointed chief of the division 
of bacteriology. In addition, J. WAL- 
TER GIFFEE, formerly assistant chief 
of the radiation preservation branch of 
the Quartermaster Food and Container 
Institute, has joined the foundation as 
chief of the division of hide research. 
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Evans succeeds CHARLES F. NIVEN, 
Jr., who was named associate director 
of research and education last Novem- 
ber; Giffee succeeds FRANK L. Le- 
BEUKELAER, former chief of hide re- 
search, who has retired and is living in 
Florida. 


IVAN D. BARONOFSKY has been 
appointed director of the department of 
surgery at the Mount Sinai Hospital of 
New York. In February he completed a 
2-year tour of duty as chief, Thoracic 
Surgery Service, Naval Hospital, San 
Diego, Calif. Before that, he was asso- 
ciate professor of surgery and director 
of the department of postgraduate sur- 
gery, University of Minnesota Medical 
School; director, postgraduate surgery 
education, Ancker Hospital, St. Paul; 
and staff surgeon, University Hospital, 
Minneapolis. 


BUELL W. BEADLE has been ap- 
pointed manager of the chemistry di- 
vision at the Midwest Research Insti- 
tute. He succeeds JOHN T. GOOD- 
WIN, Jr., who resigned to become tech- 
nical director of the Corn Industries Re- 
search Foundation, Washington, D.C. 
Beadle was formerly on the staff of 
the Southwest Research Institute, San 
Antonio, Tex., where he was chairman 
of the department of chemistry and 
chemical engineering. In his new posi- 
tion, he will head a staff of 50 research 
chemists. 


EMERSON DAY, director of the 
Strange Cancer Prevention Clinic of the 
Memorial Center for Cancer and Allied 
Diseases, New York, has received the 
annual bronze medal of the New York 
City Cancer Committee of the American 
Cancer Society “in recognition of his 
distinguished service in the field of can- 
cer detection and control.” Day, who 
has been vice president and director 
of the committee since 1950, also is 
chief of the Division of Preventive Medi- 
cine at the Sloan-Kettering Institute. 


JOHN BURR, formerly a_ senior 
chemist at Oak Ridge National Labora- 
tory, has joined Atomics International, 
a division of North American Aviation, 
where he has been named supervisor of 
the radiation chemistry unit. 


ROMAN SMOLUCHOWSEI, pro- 
fessor of physics and metallurgical engi- 
neering at Carnegie Institute of Tech- 
nology, has been invited to give a series 
of lectures in July at the International 
Summer School on Solids in Varenna, 
Italy. Internationally known for his 
work in solid-state physics and physics 
of metals, Smoluchowski has been work- 
ing for more than 5 years on the effects 
of irradiation in atomic reactors for the 
U.S. Atomic Energy Commission. 
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DAVID ATLAS has been selected as 
Guenter Loeser memorial lecturer for 
1957 by the Geophysics Research Direc- 
torate, Air Force Cambridge Research 
Center, Bedford, Mass. Atlas will speak 
on “Progress and prospects of radar me- 
teorology” on 23 May in the New Eng- 
land Mutual Building, Boston, Mass. 
The Loeser lecture is given at intervals 
of 1 year or more by a scientist of the 
Geophysics Research Directorate who is 
nominated in recognition of outstanding 
achievement in research. 


GEORGE M. DARROV,, founder of 
research on small fruits in the U.S. De- 
partment of Agriculture, retired from 
the department on 31 Mar. after 46 
years of government service. Darrow is 
widely recognized for his work in origi- 
nating a number of different high-yield- 
ing strawberry varieties and in helping to 
make possible the commercial produc- 
tion of blueberries in the United States 
through cross-breeding and selection of 
wild varieties of this fruit. 

He is credited with the development, 
through his own efforts and in coopera- 
tion with state agricultural experiment 
stations and industry plant breeders, of 
23 varieties of strawberries, including 10 
that are of current commercial impor- 
tance. One, the Blakemore strawberry, 
is now produced on about 30 percent of 
the commercial acreage in this country. 
Darrow received USDA’s Distinguished 
Service award in 1954 for his achieve- 
ments in horticultural research. 

He is continuing as a consultant to 
the Crops Research Division of the 
USDA Agricultural Research Service. 
This year he will assist his successor, D. 
H. SCOTT, in the selection of new and 
promising varieties of blueberries at the 
USDA Agricultural Research Center, 
Beltsville, Md. 

Darrow received the A.B. degree in 
horticulture from Middlebury College in 
1910 and his A.M. degree from Cornell 
University in 1911. He obtained his doc- 
torate at Johns Hopkins University in 
1927. 

In 1948 he was awarded the Wilder 
medal for “leadership in the develop- 
ment of small fruit and in the origination 
of meritorious varieties.” He is a past- 
president of the American Society for 
Horticultural Science and of the Wash- 
ington (D.C.) Botanical Society. He has 
served on the editorial board of the 
American Genetic Association 
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JOHN A. KING, industrial research 
chemist, has been appointed director of 
research for Armour and Company, Chi- 
cago, Ill. 


THOMAS G. FOX, polymer chemist 
who is at present in the research depart- 
ment of the Rohm and Haas Company, 


Philadelphia, Pa., has been appointed 
an assistant director of research at the 
Mellon Institute, Pittsburgh, Pa., effec- 
tive 1 June. He will head Mellon’s poly- 
mer research programs. 


JOHN A. HRONES, mechanical en- 
gineer and director of the Dynamic Anal- 
ysis and Control Laboratory at Massa- 
chusetts Institute of Technology, will 
join the staff of Case Institute of Tech- 
nology on 1 July as vice president for 
academic affairs. The position is a newly 
created one designed to provide in- 
creased coordination of all educational 
and research activities in the fields of 
science, engineering, and management. 


ROBERT F. SMART, professor of 
biology and chairman of the division of 
sciences and mathematics at Richmond 
College has succeeded the late Raymond 
B. Pinchbeck as dean of the college. 


Recent Deaths 


ADAM G. BOVING, Washington, 
D.C.; 87; associate of the Smithsonian 
Institution; former senior entomologist 
of the Bureau of Entomology and Plant 
Quarantine, U.S. Department of Agri- 
culture; 16 Mar. 

THOMAS M. BRENNAN, Brooklyn, 
N.Y.; 72; surgeon; formerly professor of 
operational surgery at the Long Island 
College of Medicine; 11 Apr. 

BRADLEY M. DAVIS, Portland, 
Ore.; 76; head instructor at the Marine 
Biological Laboratory; 13 Mar. 

FREDERICK B. FLINN, New York, 
N.Y.; 80; retired physiologist, industrial 
toxicologist, and associate professor of 
industrial hygiene at the College of Phy- 
sicians and Surgeons, Columbia Univer- 
sity; 8 Apr. 

RANSOM S. HOOKER, Charleston, 
S.C.; 83; former director of surgery at 
Bellevue Hospital who also had been as- 
sociate professor of surgery at the Col- 
lege of Physicians and Surgeons, Co- 
lumbia University; 11 Apr. 

FREDERICK KETTNER, Cleve- 
land, Ohio; 71; founder-president of the 
Biosophical Institute; 28 Mar. 

THORVALD MADSEN, Copen- 
hagen, Denmark; 87; Danish bacteriolo- 
gist who was director of Denmark’s 
Serum Institute from 1902 to 1940; 15 
Apr. 

FRANK M. SIMPSON, Lewisburg, 
Pa.; 84; professor of physics, emeritus, at 
Bucknell University; 10 Apr. 

JOSHUA E. SWEET, Unadilla, 
N.Y.; 80; retired professor of surgical 
research at Cornell Medical College; 
8 Apr. 

JAMES VAUGHN, Cincinnati, Ohio; 
59; professor of psychology in the Mc- 
Micken College of Arts and Sciences at 
the University of Cincinnati; 10 Apr. 
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Probable Role of Gamma 
Irradiation in Origin of Life 


This article (1) reports the produc- 
tion of simple organic compounds, in- 
cluding at least one and possibly two 
amino acids, from ammonium carbonate 
by gamma irradiation from a cobalt-60 
source. To our knowledge, this is the 
first instance in which amino acids have 
been obtained directly from completely 
oxidized forms of carbon in the absence 
of free hydrogen. In our opinion, gamma 
irradiation from terrestrial sources is a 
much more probable agent than light- 
ning and sunlight for the generation of 
most of the so-called “organic milieu,” 
the nonliving mixture of carbon com- 
pounds which is generally considered to 
be a prerequisite for the origin of life. 

Lob (2) in 1913 appears to have been 
the first to obtain evidence of an amino 
acid after subjecting CO, NH;, and 
H,O to a silent electric discharge. Miller 
(3) recently greatly extended such ex- 
periments by using NH,, H,O, H,, and 
CH,; he obtained a wide variety of or- 
ganic substances. Abelson (4) has con- 
firmed this work while using CO and 
CO, in place of CH,. Calvin and co- 
workers (5) irradiated a variety of sim- 
ple compounds with helium ions and 
with ultraviolet light and obtained more 
complex substances, Quite recently Has- 
selstrom, Henry, and Murr (6) formed 
amino acids from ammonium acetate by 
means of an electron accelerator. Oparin 
(7) has proposed that hydrocarbons 
arose from the polymerization of acetyl- 
ene which formed from the reaction of 
water with metallic carbides. 

In our experiments, 45-g-quantities of 
ammonium carbonate (lumps, Mallin- 
krodt A. R.) were sealed under water- 
pump vacuum (approximately 7 mm 
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Hg) in two glass ampules (outside di- 
ameter, 25 mm). Each ampule was irra- 
diated with gamma rays from a 4000-c 
cobalt-60 source for approximately 15 
days to give dosages of 500+15 Mrep. 
After irradiation, the ampules were 
opened and subjected to water-pump 
vacuum while they were immersed in a 
steam bath. Under these conditions, all 
ammonium carbonate was vaporized in 
about 5 hours. Volatile organic com- 
pounds also were removed. The residue, 
approximately 0.2 g, consisted of about 
equal quantities of a sublimate of large 
cubical crystals at the top of the ampule 
and a white powder at the bottom. 
Infrared spectra of pressed KBr 
plates showed the sublimate (m 108° to 
110°C uncorrected) to be ammonium 
formate. The white powder was appar- 
ently too complex a mixture to permit 
any positive identification. Paper chro- 
matography of the powder, however, 
showed the presence of glycine, ammo- 
nium formate, possibly alanine, and an 
unknown, more slowly moving substance 
that also gave a positive ninhydrin 
test. Lack of material did not permit 
positive identification of alanine. Gly- 
cine was identified in five solvent sys- 
tems: 77 percent ethanol; 80 percent 
pyridine; phenol buffer at pH,.; sec- 
butanol and 3 percent NH,OH (3/1); 
and n-butanol, acetic acid, and water 
(4/1/5). Inthe first four systems, 
the R, value for the unknown was iden- 
tical with that of known glycine. In the 
last system, the R,; was slightly less than 
that of pure glycine, but this was shown 
to be due to the presence of ammonium 
formate in the unknown. Controls run in 
the same manner but not irradiated gave 
a barely discernable residue and nega- 
tive ninhydrin tests of the water solution. 
It is not known whether the massive 
dose used (500 Mrep) is necessary. The 
important fact is that amino acids were 
formed from ammonium carbonate. 
Ionizing radiation can, of course, 
cause the destruction of organic com- 
pounds as well as their formation. One 
can assume, therefore, that organic sub- 
stances would not concentrate on even 
a sterile earth unless some great shield 
were available to protect them once 
they formed. The seas could be this 
shield. Inorganic and simple organic 
compounds on or close to radioactive 





sources, especially gamma emitters above 
or below the sea, could be transformed 
into amino acids. These amino acids, 
with the help of rain and ocean currents, 
could migrate to dark, nonradioactive 
areas where, as suggested by Bernal (8), 
they could be accumulated and oriented 
by adsorption on clays or quartz (as 
sand). 

There appears to be little doubt that 
enough radioactivity to accomplish such 
reactions existed after the earth had 
cooled sufficiently to permit condensa- 
tion of the water vapor to form the 
oceans. An upper limit on the irradia- 
tion time may be obtained if it is as- 
sumed that the terrestrial radioactivity 
was the same as it is today. Indeed, if 
we consider only the three major series 
(U238, 4.5 x 10® yr; Th?82, 13.9 x 10° yr; 
and U235, 0.7 x 10° yr) (9), allowances 
for decay would not result in signifi- 
cantly greater magnitudes. High-activity 
ores existing today could deliver the 
necessary radiation doses in tens of years. 

No doubt amino acids are being 
formed by physical processes even today. 
However, they or the rest of the physi- 
cally formed organic milieu can no 
longer accumulate as they did in a sterile 
world. The present bios zealously guards 
its birthright and quickly devours any 
molecules that could give rise to a con- 
tender. 

RayMonv PascHKE 
Rosert W. H. CHANG 
DonaLp YouNG 
General Mills Research Laboratories, 
Minneapolis, Minnesota 
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Variation in Normal Sodium, 
Potassium, and Calcium Levels 
in Wistar Albino Rats 


In the last decade there has been a 
marked increase in the use of flame 
spectrophotometry for physiological stud- 
ies of electrolyte changes in tissue fluids. 
As a rule, small numbers of control ani- 
mals have been used since most studies 
are predicated on the belief that electro- 
lyte concentrations in the blood normally 
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Table 1. Morning-evening and day-to-day comparison of serum ion levels (milliequiva- 
lents per liter) in male SF-Wistar rats. All dates are 1955; “CV” represents coefficient 


of variation. 








Sodium 








Body Calcium Potassium 

Expt. Date wt. —— = — . ———__—— 
No. bled Time N (g +c) io AGN OR ee SGV ok te 7 ey 
1 6 May lla.m. 11 281 + 31 153.3 1.8 1.2 5.43 0.30 5.5 6.50 0.50 7.7 
2 6 May 11p.m. 11 294 + 28 156.4 1.4 0.9 5.23 0.18 3.4 5.83 0.50 8.5 
3 17 May 1lla.m. 12 195 + 12 57:3 19 12 5.14 0.17 3.3 6.02 0.44 7.3 
t 17 May 11p.m. 10 189 + 14 159.6 2.2 1.4 5.21 0.18 3.4 5.48 0.26 4.7 
5 (Total) 11 a.m. 23 236 + 10 155.4 2.7 1.7 5.28 0.28 5.3 6.32 0.58 9.2 
6 (Total) 11 p.m 21 239 + 12 1879 24° 1:5 5.22 0.18 3.4 5.66 0.43 7.6 


remain stable within fairly narrow lim- 
its. For some time it has been appreci- 
ated that the functions of many organs 
undergo diurnal variation, but only re- 
cently has attention been focused on the 
fact that marked changes in serum con- 
stituents also occur (1-3). 

This report (4) is concerned with 
flame spectrophotometric determinations 
of serum sodium, potassium, and cal- 
cium levels in normal rats and includes 
data on day-to-day and diurnal variation 
of these ions. The first phase of the study 
involved the determination of the nor- 
mal range of variation of serum sodium, 
potassium, and calcium in the Wistar 
albino rat. Animals of comparable age 
and weight were ordered from two sepa- 
rate supply houses (designated CF- and 
SF-Wistar rats) to check on possible dif- 
ferences in ion levels of inbred rat strains 
that presumably came from the same 
original stock. Blood samples from CF- 
Wistar rats were taken from 1 to 3 P.M. 
each day; SF-Wistar rats were sampled 
at random intervals mornings and after- 
noons. All ion analyses were made using 
the Beckman model DU flame spectro- 
photometer with photomultiplier attach- 
ment. The analytic procedure was that 
described by Kingsley and Schaffert (5). 
The procedure for collecting tail blood 
samples is similar to that described by 
Halberg (1), and the routine of prepar- 
ing serum samples was rigidly standard- 
ized to minimum variation due to he- 
molysis or the influence of exposure of 
blood to air during collection of samples. 
The degree of hemolysis was checked 
with a hand spectroscope. 

The distribution curves for all three 
ions in CF-Wistar rats compared well 
with hypothetical “normal” curves, the 


means and medians coinciding in every 
case, and about 70 percent of the values 
falling within the mean +1 standard 
deviation. Mean values and standard 
deviations from 109 serum determina- 
tions, in milliequivalents per liter, were 
as follows: 151.0+4.4 for sodium; 5.54 
+ 0.62 for potassium; and 4.93 + 0.27 for 
calcium. The coefficients of variation 
were 2.9, 11.2, and 5.4 percent for so- 
dium, potassium, and calcium, respec- 
tively. 

Normal distribution curves for the 
same ions were also obtained in the 
blood serum of SF-Wistar rats. However, 
the mean levels of the ions were found 
to be significantly higher than those in 
the CF-Wistar group. Mean ion values 
(milliequivalents per liter) with the 
standard deviations from 72 serum sam- 
ples of SF-Wistar rats were as follows: 
for sodium, 157.2+4.2; for potassium, 
6.11 + 0.56; for calcium, 5.41 + 0.30. The 
coefficients of variation were 2.7 percent 
for sodium, 9.1 percent for potassium, 
and 5.5 percent for calcium. 

It was next decided to establish 
whether the time of blood sampling is 
important when serum ion analyses are 
made. Approximately 48 SF-Wistar male 
rats were used in this study. A shipment 
of 24 rats was divided into two equal 
groups, one to be bled at 11:00 a.m., the 
other at 11:00 p.m. of the same day. A 
second shipment of the same strain of 
rats was obtained a week later, and the 
same procedure of blood sampling was 
followed. Table 1 summarizes ion data 
obtained from 44 serum samples, and 
Table 2 shows the results of an analysis 
of the data using Fisher’s ¢ test. It was 
found that serum sodium concentrations 
were significantly lower at 11:00 a.m. 


Table 2. Statistical analysis of serum ion data; P, probability; d.f., degrees of freedom. 
The numbers in column 1 refer to the experiment numbers in column 1 of Table 1. 











0.24 18 >0.50 





Sodium Calcium Potassium 
Comparison es on ee 
$ rat. ‘i eS a t- idif, P 
Experiments 1 and 2 4.32 20 <0.01* 1.80 19 ~0.10 300-20 (<OO1> 
Experiments 3 and 4 2.51 20 =0.02* 0.89 20 ~0.40 351 19 < 001" 
Experiments 5 and 6 3.14 42 <0.01* 0.83 41 ~ 0.40 4.20 41 <0.01* 
Experiments 1 and 3 503 21 «<0,01* 274 21 <0:01*- 2:61 21) 002" 
Experiments 2 and 4 3.77 19 <0.01* 2.00 18 ~0.05* 


* Significant using Fisher’s ¢ test. 
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than at 11:00 p.m. Conversely, potassium 
levels were higher in the morning. Mean 
levels of calcium, on the other hand, 
were not affected by taking blood at 
different times of the day. 

It was further found that the levels 
of serum sodium from rats bled on 17 
May 1955 were significantly higher, and 
the potassium concentrations lower, than 
the levels of these ions in rats bled at 
corresponding times on 6 May 1955. The 
results suggest that day-to-day fluctua- 
tions in serum ions may also be present. 
Similar results were obtained fox serum 
sodium and potassium when ion data of 
CF-Wistar rats was analyzed on a day- 
to-day basis. Serum sodium values of 24 
rats bled on four separate days at weekly 
intervals gave means plus or minus stand- 
ard errors as follows: 152.0+0.9, 146.6 + 
0.6, 149.0+0.5 and 154.8+0.7 milli- 
equivalents/lit. Corresponding potassium 
levels on the same days were 5.59 + 0.08, 
9.772012, 5.55 +0.F2) and 5.270.106 
milliequivalents/lit. 

Statistical analysis of the data on CF- 
Wistar rats by separation into sexes and 
weight groups showed no significant dif- 
ferences in serum ion levels of male and 
female rats. 

The extent of variation in ion concen- 
trations in the CF-Wistar strain of rats is 
similar to that reported by Elliott and 
Holley (6) in a study of 400 normal hu- 
man subjects. Values reported by these 
investigators were used as an index of 
expected variability because a search of 
the literature failed to bring to light any 
flame photometric studies of normal ion 
variation in laboratory animals. The 
mean sodium and potasium values of 
CF-Wistar rats are somewhat higher 
than those reported by Albritton (7) but 
agree closely with values reported by 
Bernstein (8). The SF-Wistar strain, 
however, showed consistently higher so- 
dium and potassium values, suggesting 
the presence of intraspecific strain differ- 
ences in the levels of these ions. 

The data seem to indicate that a part 
of the serum ion variability, especially 
with sodium and potassium, may be the 
result of diurnal variations of these ions. 
Likewise, day-to-day variation in ion 
levels must also be considered as a pos- 
sible factor contributing to normal ion 
variability. It should be recalled in this 
connection that diurnal fluctuations in 
other serum constituents have already 
been amply demonstrated, notably with 
respect to leucocytic blood components, 
serum iron, hemoglobin, and serum pro- 
teins (J, 3, 9). With the greater pre- 
cision now possible with current spectro- 
photometric techniques, it should not be 
surprising to find diurnal variations in 
serum electrolytes. 

Although no conclusions could be 
drawn from the present study about the 
mechanisms underlying diurnal or daily 
ion variation, it was felt that the ob- 
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served changes could not be ascribed to 
either technical errors or to disturbances 
of rats by extraneous laboratory noises. 
Potential errors in analytic technique 
were eliminated by routinely running 
calibration checks on freshly prepared 
standards. Noise was eliminated as a 
factor on the basis of other experiments 
in our laboratory where no differences 
were found between ion levels of rats 
that were exposed to noises approxima- 
ting jet-engine intensity levels and ion 
levels of nonexposed controls. In the 
latter studies, significant day-to-day fluc- 
tuations in serum sodium and potassium 
occurred although the means, standard 
deviations, and coefficients of variation 
were the same in noise-exposed and con- 
trol rats bled at corresponding times on 
any one day. 

The net effect of these investigations 
poirits to the need for considering di- 
urnal and day-to-day variations in serum 
ions when dealing with electrolyte 
changes in animals. Rigid standardiza- 
tion of the time of sampling is manda- 
tory in experiments when small numbers 
of animals are used to establish “nor- 
mal” ion levels and when the interpreta- 
tion of electrolyte shifts is predicated on 
the assumption that such levels represent 
a stable base line. 

ApaAM ANTHONY 
Joun Parsons 
Department of Zoology and Entomology, 
Pennsylvania State University, 
University Park 
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Preparation of Growth 
Hormone from Pituitaries 
of Man and Monkey 


Despite occasional suggestions of ef- 
fectiveness (1), growth hormone pre- 
pared from the pituitaries of slaughter- 
house animals has thus far been gen- 
erally ineffective in man. Preliminary 
tests by Beck and Venning (2) have 
shown pronounced anabolic effects in 
man with growth hormone extracted 
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Table 1. Weight yield of various fractions during preparation of growth hormone from 
pituitaries of three species. Human and monkey pituitaries were used as obtained, with- 
out removal of posterior lobe; the pig preparation was made from anterior lobes only. 
The values cited were obtained from human pituitary batches of 11.25 g and 24 g of 
acetone-dried powder, two batches of monkey pituitaries (20.8 and 13 g of powder) 


and many batches of pig pituitaries. 


Acetone-dried pituitary powder 


Man 
—— Monkey Pig 
Batch 1 Batch2 (%) (%) 


(%)  (%) 





100 100 100 100 


Acetone precipitate from glacial acetic extract 4.5 5.4 7.2 7.0 


Ether precipitate—‘‘crude extract” 


Adsorbed by oxycel—‘corticotropin fraction” 0.16 


Second oxycel adsorption 
Precipitate at pH 8.5 
Alcohol precipitate—‘growth hormone” 


* Double amounts of oxycel were used with batch 2. 


from human and from simian _pitui- 
taries, and we wish to record the method 
of preparation of the materials used in 
these tests (3). The preparation from 
monkey was also found by Knobil, 
Wolf, and Greep to be effective when 
it was tested in monkeys, although bo- 
vine and porcine preparations were in- 
ert in that species (4). 

The human pituitaries were collected 
post-mortem and stored in acetone after 
the amount necessary for microscopic 
study had been removed (5). The ac- 
tivity of the growth hormone survived 
the delay between death and autopsy, 
in agreement with observations on the 
survival of activity in animal pituitaries 
(6). The pituitaries from monkeys were 
collected in the laboratories of several 
pharmaceutical companies from rhesus 
monkeys used in the preparation of 
poliomyelitis vaccine and were stored 
frozen (7). 

Acetone-dried pituitary powder was 
prepared by homogenization in acetone 
with a Virtis 45 or Waring Blendor, 
further washing with acetone on a sin- 
tered-glass filter, and desiccation in a 
vacuum. Growth hormone was extracted 
and purified by the method originally 
devised for porcine glands (8). The pro- 
cedure involved extraction with glacial 
acetic acid at 70°C, removal of an ace- 
tone precipitate, precipitation of a crude 
fraction with ether, removal of cortico- 
tropin and intermedin from a weak ace- 
tic acid solution with 11 percent COOH 
oxycellulose (9), removal of a pH 8.5 
precipitate, and precipitation of growth 
hormone with ethyl alcohol. The weight 
yield from pituitaries of man and mon- 
key was greater than the yield from 
pituitaries of pig (Table 1). The activity 
per unit weight as assayed in the hypo- 
physectomized rat was approximately 
the same for the three species, with the 
human material perhaps slightly more 
active, and the monkey slightly less ac- 
tive, than the pig. It is assumed that the 
product is chemically impure, in view of 


9.4 13.2 20.6 12.0 
0.26* 0.14 0.24 
0.12 0.4* 0.26 0.20 
3.12 4.6 7.2 ~70 
BS 4.6 3.0 1.5 


the recent finding that animal growth 
hormone prepared by this and other 
methods can be further fractionated 
chromatographically (10). 

Certain features of this method of 
preparation of growth hormone made 
it particularly suitable for its present 
use. Storage of the human pituitaries in 
acetone simplified the collection of 
glands, treatment of the pituitary pow- 
der with acetone, ether, and hot glacial 
acetic acid provided strong bactericidal 
and viricidal action in the extraction of 
human pituitaries of indeterminrte 
origin, and the virtual absence of thy- 
rotropin, as well as the low degree of 
contamination with other pituitary hor- 
mones, made the final product well 
suited for clinical use. 


M. S. RaBEN 
New England Center Hospital and 
Department of Medicine, 
Tufts University School of Medicine, 
Boston, Massachusetts 
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Metabolic Effects of Human and 
Monkey Growth Hormone in Man 


The growth-promoting activity of 
crude anterior pituitary extracts was 
first demonstrated by Evans and Long in 
1921 (1). Li and his associates (2) iso- 
lated and characterized the properties of 
the hormone responsible for this effect 
in 1944 and summarized the diverse 
physiological effects observed in animals 
in 1951 (3). Wilhelmi, Fishman, and 
Russell in 1948 (4) and Raben and 
Westermeyer in 1951 (5) developed pro- 
cedures for crystallizing growth hormone 
in good yield, permitting wider explora- 
tion of its metabolic effects in animals 
and man. While previous work in ani- 
mals was confirmed and elaborated using 
these preparations, the data on the ef- 
fects in man, particularly with regard to 
its protein anabolic action and its influ- 
ence on carbohydrate metabolism, are at 
best inconclusive (6). 

Shorr and his associates (7), using 
growth hormone prepared according to 
the method of Wilhelmi et al., in two 
female subjects of short stature, showed 
some enhancement of nitrogen, calcium, 
and phosphorous storage as well as im- 
pairment of glucose tolerance and in- 
creased insulin resistance. The same re- 
port included data on three males of 
short stature who failed to exhibit any 
metabolic response to growth hormone. 
In addition, Knobil (8), in a study of 
these preparations in the normal and in 
the partially pancreatectomized rhesus 
monkey, failed to elicit any physiological 
effect. Wilhelmi (9) and Knobil (10) 
suggested that the failure to demonstrate 
significant and consistent metabolic ef- 
fects in the rhesus monkey and in man 
with preparations of bovine growth hor- 
mone might be the result of species dif- 
ferences in the growth hormone. Support 
for this concept was provided by the 
further work of Knobil (11), who 
found monkey growth hormone to be 
metabolically active in monkeys. This 
preliminary report deals with some of 
the metabolic effects observed in a 
human pituitary dwarf during the ad- 
ministration of human and monkey 
growth hormone prepared by Raben 
(12). 

A 13-year-old male with well-docu- 
mented hypopituitarism secondary to a 
crainiophyaryngioma was studied on the 
metabolic ward of the Royal Victoria 
Hospital in Montreal, Quebec. Replace- 
ment therapy from May 1952 to April 
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1956 had consisted of methyl testoster- 
one administered intermittently with re- 
sultant growth in height and maturation 
of skeletal age. This therapy also resulted 
in moderate genital maturation and the 
development of sparse axillary and pubic 
hair. For the immediate four months 
prior to this study, daily replacement 
therapy consisted of thyroid extract, 60 
mg; cortisone acetate, 15 mg; and methyl 
testosterone, 10 mg. The latter was 
stopped 16 days prior to the beginning 
of this study, while the thyroid and cor- 
tisone continued. 
There was no alteration in weight asso- 
ciated with the cessation of androgen 
therapy. 

During the period of study, a known 
dietary intake was given consisting of 80 
g of protein, 60 g of fat, and 178 g of 
carbohydrate, a total of 1700 kcal per 
24-hour period, The sodium and potas- 
sium contents of the diet were 86 and 88 
milliequivalents per 24 hours, respec- 
tively, the calcium and phosphorus con- 
tents 1358 and 1390 mg per 24 hours, 
respectively. Corrections were made for 
dietary returns when they occurred. The 
fluid intake was kept constant at 2500 
ml per 24 hours. 


administration was 


A wide variety of determinations were 
performed on daily 24-hour urine col- 
lections, 72-hour stool collections, and 
frequent blood samples. The preliminary 
data concern the effects of growth hor- 
mone on the nitrogen, potassium, phos- 
phorus, calcium, and sodium balance, as 
well as on the urinary excretion of aldos- 
terone. 

The human growth hormone was pre- 
pared from pituitaries obtained at au- 
topsy (/3), and the monkey growth hor- 
mone from pituitaries made available as 
a consequence of the poliomyelitis vac- 
cine program. The extraction procedure 
was carried out by M. S. Raben (1/2). 
The growth hormone in a slightly acid 
pH was administered intramuscularly 
every 6 hours. There were no local re- 
actions to its injection, but certain per- 
sonality changes occurred (14). In addi- 
tion, the patient was oliguric on the fifth 
day and anuric on the sixth day of ad- 
ministration of monkey growth hormone. 

The data on metabolic balance are 
summarized in Table 1. Human and 
monkey growth hormone resulted in a 
significant enhancement of nitrogen stor- 
age, which was evident on the second 
day of its administration, During the ad- 


Table 1. Data on the metabolic balance. Day 1 was 26 Aug. 1956. HGH, human growth 
hormone; MGH, monkey growth hormone; meq, milliequivalents. 


Day Tk y ae ° 
=. pices hd . balance balance 
of (mg/ Wt. (g/ (mg/ 
study 24 hr) 24 hr) 24 hr) 
1 7334 
2 7335/4 + 0.36 8.3 
3 741, 
4 73, 
] 73% + 0.8 4.6 
6 73% 
7 73 
8 74Y, + 2.5 + 78.3 
9 HGH 734 
10 10 73 
11 10 73 + 4,2 + 464.0 
12 10 74% 
13 20 74 
14 20 75 + 5.2 + 578.3 
15 20 745, 
16 20 76 
17 20 75 + 5.9 + 392.0 
18 20 75 
19 20 75% 
20 20 76 +5.8 + 475.0 
21 75% 
22 76 + 5.0 + 180.0 
23 76 
24 75 
25 74 +3.1 + 279.0 
26 74 
27 744 
28 73 + 3.7 + 321.0 
29 MGH 73 
30 40 73 
31 40 76 + 5.6 + 546.0 
32 40 76 
33 80 76 
34 380 75%, + 7.6 + 528.0 
35 80 74 
36 73 
37 73%, + 4.5 + 407.0 
38 73% 
39 73%, 
40 74 +1.2 + 128.3 





Ca K Na 


Urinary 

balance balance balance _ aldosterone 
(mg/ (meq/ (meq/ (mg/ 
24 hr) 24 hr) 24 hr) 24 hr) 
+ 50.6 9.0 — 5.0 

+ 77.3 2.8 32.5 2.8 

+ 15.0 t 4.5 + 15.0 2.8 

+ 340.0 + 28.1 + 58.5 6.1 

+ 434.0 + 15.1 + 69.3 11.6 

+ 266.6 + 11.3 + 54.8 14.2 

+ 355.5 + 42.0 + 57.6 20.2 

+ 81.0 + 8.4 + 23.9 14,2 

+ 171.0 + 10.0 + 41 5.5 

+ 213.0 + 15.7 — 11.3 3.2 

+ 525.0 + 36.9 + 28.2 aa 

+ 287.3 ° + 39.1 + 65.9 12.0 
+ 433.3 + 18.6 + 75.7 7.5 
— 188.3 - 31 — 22.1 9.3 
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ministration of both preparations of 
growth hormone, there was a retention 
of potassium, phosphorus, calcium, and 
sodium. The positive balances of the 
various substances studied was in part 
the result of a fall in their fecal excre- 
tion. There was a gain in body weight 
during both periods; the weight was 
maintained for 4 days after administra- 
tion of the human material was stopped. 
There was a significant increase in uri- 
nary excretion of aldosterone during both 
periods of administration of growth hor- 
mone. This was most marked with the 
human growth hormone and was not 
accompanied by any alteration in uri- 
nary 17-hydroxy corticoid and 17-ketos- 
teroid excretion. Impairment of the 
glucose tolerance curve was evident after 
10 days of administration of the human 
growth hormone. No change in glucose 
tolerance was demonstrable on the fifth 
day of administration of monkey growth 
hormone. 

The rather striking physiological ef- 
fects obtained with human and monkey 
growth hormone in this study, if con- 
firmed, are in contrast with the equivocal 
effects of the bovine preparations in man 
and lend support to the concept of spe- 
cies differences in the molecular struc- 
turé of growth hormone. Recently Li 

15) has reported on the difference in 
chemical and physical properties of bo- 
vinc, morikey, and human growth hor- 
mone and has suggested that these vari- 
ous growth hormones possess a similar 
“core” with variations in the remaining 
part of the molecule which account for 
the species differences observed. 

The effect of human and monkey 
growth hormone in causing an increase 
in aldosterone excretion in this patient 
is of interest in relation to previous in- 
vestigations carried out with bovine 
growth hormone. Earlier studies by Ven- 
ning et al. (16) with crude preparations 
of bovine growth hormone in healthy 
subjects suggested a stimulating effect on 
aldosterone excretion. When these ex- 
periments were repeated with highly 
purified preparations, Venning et al. 
(17) were unable to demonstrate any 
effect on the excretion of the hormone. 
Whether the present findings are the re- 
sult of the specific effect of human and 
monkey growth hormone on aldosterone 
secretion or the result of some contami- 
nant present in the preparations remains 
to be clarified. 

The difference in the effect of the 
human and monkey growth hormone on 
the glucose tolerance curves carried out 
during its administration might either be 
due to differences in the length of ad- 
ministration of the hormone or to an 
actual species difference. 

These data would suggest that the 
physiologically effective dose of human 
growth hormone prepared by the Raben 
technique is less than 10 mg per 24 


3 MAY 1957 





* 


hours, and further studies concerning 
this will be made as supply of the ma- 
terial permits. 
J. GC. Becx, E. E. McGarry, 
I. DyrenrurtH, E. H. VENNING 
McGill University Clinic, Royal 
Victoria Hospital, Montreal, Quebec 
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Behavior, Sexual Dichromatism, 
and Species of Parrot Fishes 


During a study of social behavior of 
parrot fishes (Scaridae) at the Bermuda 
Biological Station (/) in the summer of 
1956, it became evident that many of 
the forms hitherto listed as species were 
of only one sex. Our first suspicion of 
this arose when we observed aggregations 
that included only two species. In each 
situation the aggregation included at 
least one brightly colored parrot fish 
among several-to-many inconspicuously 
colored ones. The sexual dimorphism is 
so pronounced that previous authors (2) 
have accorded species status to the male 
and female color phases. 

Our methods of determining which 
male and female belonged together were 
(i) observation of the spawning aggre- 
gations and other associations of the 


color forms recognized, (ii) injection of 
testosterone into females of a certain 
color pattern, followed by observation 
of the resultant male color pattern, and 
(iii) comparison of morphologic charac- 
teristics, The list of synonomies and the 
reason for each action is given, in abbre- 
viated form in subsequent paragraphs. 

1) Scarus gnathodus (Poey) (female 
and immature) is a synonym of Scarus 
vetula (Block and Schneider) (male). 
This observation was first made by L. P. 
Schultz of the National Museum (Wash- 
ington, D.C.), who could find no mor- 
phologic differences between the two 
currently recognized species except in 
the color pattern of adults. Because of 
the poor state of preservation of speci- 
mens available to him, he was unable to 
distinguish the sexes. These two forms 
are synonomized for the following rea- 
sons. All S$. vetula examined were adult 
males; most adult-size $. gnathodus were 
females. The black-and-white colored 
S. gnathodus was the only form found in 
the immature stages. One adult of S. 
vetula was usually seen surrounded by 
from two to five adult S$. gnathodus on 
the reefs. These were aggregations that 
were defended and led by the male S$. 
vetula. Injections of testosterone caused 
adult females of S. gnathodus to trans- 
form into the bright blue and red pattern 
of S. vetula. Morphologically the two 
are similar with respect to scale num- 
bers, body form, fin ray numbers, and 
so on. 

2) Scarus punctulatus, Cuv. and Val. 
(male) is placed in the synonymy of 
Scarus croicensis Bloch (female and im- 
mature) on the basis of the following 
evidence. All S. punctulatus examined 
were males, and almost all adult-size S. 
croicensis were females. Only the black- 
and-white colored S. croicensis appeared 
in an immature stage. One or two adults 
of S. punctulatus were almost always in 
schools with several-to-many adult S. 
croicensis. Injections of testosterone into 
female S§. croicensis transformed their 
black and white color into the bright 
blue-green and red color pattern of S. 
punctulatus. Morphologically the two 
are similar. 

3) Sparisoma distinctum (Poey) (fe- 
male and immature) is a synonym of 
Sparisoma aurofrenatum (Cuv. and 
Val.) (male). This statement is based 
on the following evidence. All S. distinc- 
tum examined were either adult females 
or immature; all S. aurofrenatum were 
adult males. Males of S. aurofrenatum 
were observed to spawn with females of 
S. distinctum. Adults of both, in the 
breeding season, were usually seen to- 
gether in loose aggregations. Except for 
the more intricate color pattern of red 
and yellow, S. aurofrenatum is morpho- 
logically similar to S. distinctum. 

4) Sparisoma abildgaardi (Bloch) 
(female and immature) appears to be a 
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synonym of Sparisoma viride (Bonna- 
terre) (male). The evidence, although 
not as strong as in the examples already 
cited, seems to warrant synonomizing 
these two forms. All S§. viride examined 
were males, and all S$. abildgaardi ex- 
amined were females. Only immature 
stages of the §. abildgaardi red color 
phase were found, and only large, ma- 
ture S. viride in their bright green phase 
were observed. During the breeding sea- 
son, the adult red females of S. abild- 
gaardi and the adult green males of S. 
viride were usually seen together in loose 
aggregations. Individuals of S. viride 
frequently chased individuals of S. abild- 
gaardi but did not chase other parrot 
fishes. Also, it was noted by Longley (2) 
that S. viride has a spotted color phase 
similar to that of S$. abildgaardi. 

Brock and Yamaguchi (3) identified 
two species of Pacific Ocean parrot 
fishes as the male and female of each 
other. A similar finding has been de- 
scribed in the case of only one other spe- 
cies of parrot fish (Sparisoma radians), 
in the western North Atlantic Ocean (2). 

These results further demonstrate the 
occurrence of sexual dimorphism in coral 
reef fishes and especially in the family 
Scaridae, which has been considered not 
to be sexually dimorphic, in general 
(4, 5) 

Howarp E, WINN 
Department of Zoology, 
University of Maryland, 
College Park 
Joun E. Barpacu 

Department of Fisheries, 
University of Michigan, 
Ann Arbor 
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Synthesis and Pharmacology of 
the Octapeptide Angiotonin 


Arterial hypertension of renal origin 
seems to depend, at least during its 
initiation, on the liberation of a pressor 
substance from the kidneys. In 1939 a 
substance with the theoretically required 
properties was discovered simultaneously 
by Page and Helmer (1) and Braun- 
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Fig. 1. Arterial pressure response in a dog 
under pentobarbital anesthesia and cardio- 
vascular reactivity augmented with tetra- 
ethylammonium chloride. The marks on 
the abscissa indicate, left to right: (i) 5 
ug of noradrenaline; (ii) natural angio- 
tonin; (iii) synthetic angiotonin; (iv) 
0.06 mg of serotonin. 


Menendez, Fasciolo, Leloir, and Munoz 
(2). It resulted from the action of a 
proteolytic enzyme, renin, which was ex- 
tracted from kidneys, on a substrate syn- 
thesized in the liver and contained in 
plasma. 

More recently, Peart (3) isolated 
from the incubation mixture of renin 
(rabbit) and renin-substrate (beef) a 
pressor peptide containing ten amino 
acids (4) in the sequence L-asp, L-arg, 
L-val, L-tyr, L-val, t-his, L-pro, L-phe, 
t-his, t-leu (5). Skeggs et al. (6) ob- 
tained from the action of renin (hog) on 
its substrate (horse) a mixture of two 
vasoactive peptides, separable by coun- 
tercurrent distribution, which they 
termed hypertensin I and II, They dem- 
onstrated that hypertensin I was con- 
verted into II by a chloride-activated 
enzyme occurring in plasma (7). Hyper- 
tensin I was shown to be a decapeptide 
with the sequence L-asp, L-arg, L-val, 
L-tyr, L-isoleu, L-his, L-pro, L-phe, t-his, 
t-leu; hypertension II was shown to be 
the corresponding octapeptide lacking 
the last two amino acids (8). Hyperten- 
sin I seemed to be inactive in the ab- 
sence of converting enzyme (7). 

In our work on the purification of an- 
giotonin (hog renin, hog substrate), we 
were able to separate by countercurrent 
distribution an oxytocic-pressor princi- 
ple from the dominantly pressor prin- 
ciple (9). The latter was transformed 
into the former by an enzyme present in 
whole, unhemolized blood, plasma, sub- 
strate fractions, hemolyzed red cells, and 
possibly urine. Distribution coefficients 
suggested a close relationship of the two 
principles with the two hypertensins of 
Skeggs et al. This was confirmed for the 
pressor principle, which we found to be 
identical with hypertensin I in amino 
acid composition and sequence. 





On the basis of these data, it seemed 
very likely that the oxytocic-pressor prin- 
ciple was identical with hypertensin IT. 
In order to determine the identity of 
these two principles, synthesis, based on 
the structure determined by Skeggs and 
coworkers for hypertensin II, was under- 
taken (/0). 

The four pure, crystalline dipeptides, 
cbz-B-Me-.-asp-NO,-.-arg, cbz-L-val-.- 
tyr-Me, cbz-.-isoleu-t-his-Me, and 1- 
pro-t-phe Me* HCl served as starting 
material. From the condensation of 
cbz-L-val-L-tyr-azide with L-isoleu-t-his- 
Me, a tetrapeptide was isolated. The car- 
boxylic acid obtained from this tetrapep- 
tide was condensed with L-pro-L-phe Me 
by the amide modification of the diethyl 
chlorophosphite method of Anderson 
and coworkers (11), to give the hexa- 
peptide cbz-L-val-L-tyr-L-isoleu-L-his-t- 
pro-t-phe Me. The mixed anhydride 
formed from cbz-B-Me-.-asp-NO,-.-arg- 
’ -val-L-tyr-L-isoleu- L-his-L-pro-L-phe 
Me (mp, 182 to 185°C; ap?> =- 60.1, 
ce =1 in methanol; ap? = — 32.5, c=1 in 
dimethylformamide). After the removal 
of the protecting groups by hydrolysis 
and hydrogenolysis, a biologically active 
solution was obtained (20,000 units/mg 
of N). From this solution, a white 
powder was isolated containing a strongly 
pressor material and NaCl. After correc- 
tion for NaCl, the activity was found to 
be 4000 units/mg of solid and by nitro- 
gen determination as 22,000 units/mg of 
N (9). Pure natural angiotonin has an 
activity of 45,000 units/mg of N and 
7800 units/mg of solid. Further purifica- 
tion of the synthetic angiotonin will be 
necessary before final comparison is justi- 
fied. The material was also very active 





Fig. 2. Arterial pressure response in a 
pithed cat, comparing natural and syn- 
thetic angiotonin. The marks on the ab- 
scissa indicate, left to right: (i) 0.35 ug 
of solid synthetic angiotonin; (ii) 2 units 
of natural angiotonin; (iii) 0.41 ug of 
synthetic, angiotonin; (iv) 1.6 units of nat- 
ural angiotonin; (v) 0.41 ug of synthetic 
angiotonin; (vi) 0.47 wg of synthetic an- 
giotonin; (vii) 5 pug of noradrenaline; 
(viii) 4 mg of benzodioxane per kilogram; 
(ix) 5 wg of noradrenaline; (x) 0.47 pg 
of synthetic angiotonin. 
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on an isolated rat’s uterus. On two-di- 
mensional paper chromatography, the 
material showed the expected eight 
amino acids in about equal quantities. 

Comparison of the naturally occurring 
angiotonin with the synthetic showed 
that the form of the curve of arterial 
pressor rise in dogs, cats, and rats was 
identical with the same latent period as 
well. Neither had any significant effect 
on heart rate in vagotomized animals. 
Repeated injections produced no simple 
tachyphylaxis. 

Augmentation of the response follow- 
ing injection of the ganglion blocking 
agents, tetraethylammonium chloride or 
hexamethonium chloride (/2), occurred 
in large measure and equally with both 
the natural and synthetic substances. An 
example of such augmented response to 
noradrenaline, natural and synthetic an- 
giotonin, and serotonin is shown in 
Fig. 1. 

The responses in pithed cats were 
brisk and regular. A comparison of a 
“standard” sample of natural angiotonin 
and the synthetic is illustrated in Fig. 2. 
This experiment proves that the central 
nervous system is not necessary for the 
action of synthetic angiotonin. 

The greatly enhanced response to nor- 
adrenaline (5 ug )was blocked by injec- 
tion of benzodioxane. Both synthetic and 
natural angiotonin continued to elicit 
good rises in blood pressure, as did sero- 
tonin. This shows the site of action to 
be different from that of the usual pres- 
sor amines. The evidence obtained thus 
far makes it appear likely that our oxy- 
tocic-pressor principle from angiotonin 
is identical with hypertensin IT. 

F. Merun Bumpus 
4 Hans ScHWARZ 
Irvine H. Pace 
Research Division, Cleveland Clinic 
Foundation, and Frank E. Bunts 
Educational Institute, Cleveland, Ohio 
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Conversion of Diiodophenols to 
Side-Chain Analogs of Thyroxin 


Interest in thyroxin analogs with side- 
chain variants was initiated by the early 
work of Harington (/) and subsequently 
renewed by Loeser and Trikojus (2), 
Frieden and Winzler (3), Barker et al. 
(4), Thibault and Pitt-Rivers (5) and 
Tomita and Lardy (6). Several summa- 
ries of these and other results on com- 
pounds with thyroxinlike activity have 
appeared (4, 7). Because of the great 
interest in side-chain analogs of thy- 
roxin, we have been exploring several 
substituted diiodophenols as a source of 
corresponding diphenyl ether derivatives 
with appropriate side-chain functional 
groups. These condensation reactions are 
analogous to those suggested for 3,5- 
diiodo-1-tyrosine (DIT) by Harington 
(1), first shown by Ludwig and Von 
Mutzenbacher (8) and studied exten- 
sively by others (9). 

An experimental basis for this ap- 
proach was suggested when it was found 
that the biological activity of DIT and 
other substituted phenols increased with 
the age of the solution under test (3, 
10). The percentage decrease in the 
total body length of toad tadpoles was 
used as a criterion for thyroxinlike ac- 
tivity as previously described (3) and in 
representative data summarized in Table 
1. Each compound was dissolved in tap 
water, usually with the aid of dilute 
NaOH, and the solution was adjusted to 
pH 7.5+0.3 with dilute HCl. Each ex- 
periment in Table 1 is the average of at 
least one duplicate of five animals per 
bowl incubated for 60+20 hours at 
29°C. Experiments 1 to 10 in Table 1 
contained freshly prepared solutions of 
DIT (11). Aged DIT solutions (stored 
in brown bottles at 22°C at pH 7.5 for 
10 months) were used in experiments 
11 and 12. Thus freshly prepared DIT 
showed significant biological activity 
only in the absence of appreciable 
amounts of 2-thiouracil. The activity of 
DIT appeared to vary inversely with the 
thiouracil concentration. Another goitro- 
gen, 2-mercaptoimidazole, similarly pre- 
vented DIT activity. As expected, aged 
solutions of DIT contain preformed thy- 
roxin, and no effect of thiouracil was 
detected. Pitt-Rivers (12) has also noted 
the inhibition of the chemical conversion 
of DIT and its derivatives to the corre- 
sponding thyroxin compounds by: thio- 
uracil and other goitrogens. 

Table 1 also presents data obtained 
from similar experiments with other 
single-ring compounds (/3). All the 
substituted phenols tested showed thy- 
roxinlike activity except 3-iodo-L-tyro- 
sine (1/4) (experiments 13 to 15). The 
data in Table 1 include evidence for 
thyroxinlike activity for 3,5-diiodo-4- 
hydroxybenzoic acid (1/5) (experiments 


16 to 18), 3,5-diiodo-4-hydroxypheny]- 
acetic acid (16) (experiments 19 to 21), 
and 3,5-diiodo-4-hydroxyphenyl propionic 
acid (17) (experiments 22 to 24). In 
each case the biological activity could 
be prevented with thiouracil. The lesser 
activity of the benzoic acid compound 
(experiments 16 to 18) might be due 
to the relatively lower activity of its 
corresponding diphenyl ether, 4-(4’-hy- 
droxy-3’,5’-diiodophenoxy ) -3,5-diiodo- 
benzoic acid (3, 6) (experiment 25) as 
compared with other diphenyl ethers, 
such as 4-(4’-hydroxy-3’,5’-diiodophe- 
noxy )-3,5-diiodophenylpropionic —_ acid 
(18) (experiment 26), L-thyroxin (18) 
(experiment 27), and tL-triiodothyronine 
(18) (experiment 28). The addition of 
3-iodotyrosine did not alter the response 
to DIT. 

We have also studied the condensa- 
tion reactions of substituted diiodophe- 
nols in an exclusively chemical system. 
Solutions (2 to 5 percent) of the 3,5- 
diiodo-4-hydroxy derivatives of benzoic, 
phenylacetic, and phenylpropionic acids 
were incubated under various condi- 
tions, and the reaction mixtures were 


Table 1. Thyroxinlike activity of some sub- 
stituted diiodophenols. The experimental 
conditions are summarized in the second 
paragraph of the text. The identity of the 
substituted diiodophenol involved in each 
experiment is given in the second and 
third paragraphs. 


Molarity 


of sub- 2-Thiou- Decre ei 
— stituted racil jth 
°-  diiodo- (%) - 
phenol 
1 2.3x10° 12 
2 58x i 35 
3 1.2% 1¢* 48 
4 2.3 x 107 55 
MS 2.3 x 10% 0.0001 42 
6 2.3 x 10% 0.0010 32 
7 23x 16" 0.010 25 
8 2.3 x 10° 0.020 8 
9 2.3 x 107% 0.005* 5 
10 2.3 x 10“ 0.010* 4 
11 1.2 x 107 56 
12 1.2x 107 0.020 55 
13 5.0 x 10° 3 
14 1.0 x 10° 4 
15 2.0 x 10% 4 
16 1.3 x 10° 26 
17 2.5 x 10° 42 
18 2.5 x 10° 0.020 4 
19 t.6x 16° 44 
20 2.0 x 10° 58 
21 1.0 x 10° 0.020 3 
22 4.0x 10° 27 
23 1.0 x 10° 54 
24 1.0 X 10% 0.020 5 
25 5.0x 10° 41 
26 1.0 x 107 45 
27 1.0 x 107 31 


28 1.0 x 107 42 


ments was 2-mercaptoimidazole (23). 
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Table 2. Paper chromatography of substi- 
tuted diiodophenols and some correspond- 
ing dipheny]! ethers. 


Color 
Compound ey of 
spott 
3,5-Diiodo-L-tryosine 0.27 pink 
N-Acetyl-3,5-diiodo- 

L-tyrosine 0.36 pink 
3-Nitro-L-tyrosine 0.15 yellow 
3-Iodo-L-tyrosine 0.27. pink 
3,5-Diiodo-4-hydroxy- 

benzoic acid 0.16 yellow 
4-(4’-Hydroxy-3’,5’- 

diiodophenoxy ) -3,5- 

diiodobenzoic acid 0.71 purple 
3,5-Diiodo-4-hydroxy- 

phenylacetic acid 0.30 pink 
4-(4’-Hydroxy-3’,5’- 

diiodophenoxy ) -3,5- 

diiodophenylacetic 

acid 0.66 purple 


3,5-Diiodo-4-hydroxy- 
phenylpropionic 
acid 0.30 pink 
4-(4’-Hydroxy-3’,5’- 
diiodophenoxy ) -3,5- 
diiodophenylpropionic 


acid 0.64 purple 


* Ry was determined in solvent of the following 
composition: n-butanol, 40 parts; NH,OH, 15 
parts; ethanol, 5 parts. 

+ The developing reagent for these spots was the 
diazotized sulfanilamide reagent prepared as de- 
scribed by Bolling et al. (24). 


analyzed by paper chromatography. The 
systems described in Table 2 were used 
for the separation and the detection of 
the respective diphenyl ethers from the 
appropriate single-ring compound. It is 
of interest to note that the diphenylether 
compounds consistently gave purple test 
spots, while the single-ring compounds 
produced pink and yellow colors with 
diazotized sulfanilamide. Both the 3,5- 
diiodo-4-hydroxyphenylacetic and 3,5- 
diiodo-4-hydroxyphenylpropionic acids 
gave small yields of the corresponding 
acetic and propionic acid analogs of thy- 
roxin when they were incubated at pH 
7.5 at 37°C for 5 to 15 days. Occasion- 
ally, unknown compounds were detected 
in the incubation mixtures. No conden- 
sation product was detected from the 
incubation of 3,5-diiodo-4-hydroxyben- 
zoic acid, Saul and Trikojus (19) have 
reported the condensation of 3,5-diiodo- 
4-hydroxyphenyllactic acid to its corre- 
sponding diphenyl ether. 

A successful attempt was made to iso- 
late 4-(4’-hydroxy-3’,5’-diiodophenoxy ) - 
3,5-diiodophenylpropionic acid. An in- 
soluble barium salt of this acid was iso- 
lated from an incubation mixture. It 
was triturated with dilute HCl and re- 
crystallized several times from an equal 
mixture of alcohol and water. A small 
yield (no more than 1 percent) of the 
acid, which melted at 214° to 215°C, 
was obtained. The sample appeared to 
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be identical with an authentic sample 
20) of 4-(4’-hydroxy-3’,5’-diiodophe- 
noxy )-3,5-diiodophenylpropionic acid as 
determined by mixed melting point, 
mixed paper chromatography, and _ in- 
frared spectrum. This avenue of synthe- 
sis may be of value in the preparation of 
the acetic acid analog of thyroxin, a com- 
pound suggested as an important metabo- 
lite of the thyroid hormone (2/). 

In this article we have reported the 
conversion of certain substituted diiodo- 
phenols to the corresponding diphenyl- 
ether derivative with the expected thy- 
roxinlike activity. These condensation 
reactions may serve as simple models for 
the study of the mechanism of condensa- 
tion of DIT to thyroxin, The in vivo 
biological activity of substituted diiodo- 
phenols with acid side chains has also 
been noted. The presence of a goitro- 
genic agent prevented the tadpole re- 
sponse. It is, therefore, probable that the 
biological activity of these single ring 
compounds is due to their conversion to 
the corresponding biologically active de- 
phenyl ether. However, it cannot yet be 
ascertained whether the condensation re- 
action occurred in the tadpole incubation 
medium or in the organism (22). 

Earu FRIEDEN 
Harry M. WALBoRSKY 
Jean Eacte McRar 
Department of Chemistry, Florida 
State University, Tallahassee 
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Discrimination Training Effect on 
Stimulus Generalization Gradient 
for Spectrum Stimuli 


It has been shown (/) that after the 
training of a pigeon to peck at a key 
illuminated by monochromatic light, a 
test for stimulus generalization during 
extinction with other wavelengths re- 
veals an orderly relationship between 
wavelength and rate of responding. The 
experiment described in this report (2) 
was designed to determine how the gen- 
eralization gradient is affected by ex- 
plicit discrimination training. 

An automatic Skinner box contained 
a translucent key illuminated by a dif- 
fraction grating monochromator (Bausch 
and Lomb model 33-86-40, with incan- 
descent source, 3). Thirty-two pigeons 
were trained to peck the key in an other- 
wise dark box with a stimulus light of 
550-mp wavelength (band width, 16.5 
mp). Food reward was given on a 1-min- 
ute variable-interval schedule. Five daily 
sessions were divided into 30 1-minute 
work intervals separated by 10-second 
“blackouts” during which no visual 
stimulus was present. 

The birds were then divided into five 
groups. Eight birds, which were not given 
further training, were used to furnish a 
control generalization gradient. Four 
other groups of six were given discrimi- 
nation training in which the positive 
stimulus was 550 mu. The negative 
stimuli for the various groups were 555, 
560, 570, and 590 mu, respectively. The 
positive and negative stimuli were pre- 
sented successively in random order for 
l-minute intervals, separated by 10-sec- 
ond dark periods. Responses to the posi- 
tive stimulus were rewarded according 
to the previous variable-interval sched- 
ule, while responses to the negative 
stimulus were never rewarded. Discrimi- 
nation training was continued until a 
criterion of five successive minutes of no 
responding to the negative stimulus was 
met. The time required to meet the cri- 
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Fig. 1. Mean generalization gradients of a control group and four discrimination groups, 
identified by the respective values of the negative stimulus (S$). Arrows indicate the 


positions of the negative stimuli. 


terion of discrimination was a negatively 
accelerated decreasing function of stimu- 
lus difference. ; 

Two generalization tests were admin- 
istered to each bird on successive days. 
Each test consisted of 130 0.5-minute pre- 
sentations of various wavelengths. Thir- 
teen test wavelengths were used—480, 
500, 510, 520, 530, 540, 550, 560, 570, 
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580, 590, 600, and 620 mu—and each 
was given ten times. Each block of the 
13 stimuli was arranged in a different 
random order. The control group was 
tested after 5 days of training, and the 
discrimination animals were tested after 
they had reached the criterion of dis- 
crimination. 

The mean generalization functions for 
all groups are shown in Fig. 1. These 
gradients were constructed by plotting 
the total number of responses to each 
stimulus against the wavelength of that 
stimulus. The postdiscrimination gradi- 
ents, while they show many of the char- 
acteristics of the generalization curve 
obtained after simple conditioning, dif- 
fer from the control in two ways. The 
postdiscrimination gradients are higher 
than the control curve, and they appear 
to be displaced along the abscissa in the 
direction of shorter wavelength. Only 
five of the birds in the four discrimina- 
tion groups showed maximum respond- 
ing at 550 mp, and these five gradients 
evidenced truncation. 

Both the right sides and left sides of 
the postdiscrimination gradients are or- 
dered without inversion in relationship 
to the various values of the negative 
stimulus. The truncation of the curves 
for the groups trained with 555 and 590 
mu as negative stimuli is considered to 
be a consequence simply of the failure 
to include in the test series wavelengths 
near the inferred peaks of these func- 
tions, the phenomenon of displacement 
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not having been anticipated. The dis- 
placement of the gradients for the dis- 
crimination groups may be illustrated by 
plotting for each subject the percentage 
of its responses which were emitted to 
540 my and shorter wavelengths (Fig. 2). 

The wavelength loci of the individual 
gradients which were truncated were 
estimated by a method of graphical 
linear extrapolation. The lines connect- 
ing the last two values on either side of 
the truncation were extended to their 
intersection and the value below the in- 
tersection on the wavelength axis was 
read off. These values, considered as dif- 
ferences from the positive stimulus, 
along with the similar values from those 
gradients that showed clear peaks when 
plotted against stimulus difference, show 
a clear relationship comparable to that 
in Fig. 2. The differences in “peak shift” 
among groups are significant beyond the 
1-percent level of confidence in terms of 
an analysis of variance. 

The differences in height between the 
experimental and control curves (Fig. 
1), contrary to first impression, do not 
signify a correlated difference in total 
area under the curves. No significant dif- 
ferences between the means of groups 
were found for the total number of re- 
sponses emitted during the two tests. 

It may be observed that these results 
do not support the notion that discrimi- 
nation training weakens behavior to the 
negative stimulus and nothing more (4). 
The evidence suggests that the major re- 
sult of discrimination training is to bring 
a large proportion of the responses avail- 
able in extinction under the control of 
another range of stimuli, those which do 
not ordinarily gain control of the re- 
sponse as the result of simple condition- 
ing without differential reinforcement. 

Hartey M. Hanson 
Psychology Laboratory, 
Duke University, 
Durham, North Carolina 


References and Notes 


1. N. Guttman and H. Kalish, J. Exptl. Psychol. 
51, 79 (1956). 

2. This paper is a condensation of a part of a 
dissertation submitted to the department of 
psychology, Duke University, in partial fulfill- 
ment of the requirements for the Ph.D. degree. 
This research was supported by grant M-1002 
from the National Institute of Mental Health 
to Norman Guttman, who served as research 
adviser. 

3. In order to obtain the maximum brightness 
level, the output of the monochromator was 
not adjusted for luminosity. The luminosity 
function, obtained by means of heterochromatic 
matches with a MacBeth illuminometer, is 
closely approximated by the tungsten emission 
curve multiplied by the human photopic visi- 
bility function. 

4. A paper describing the theoretical significance 
of these findings is in preparation. 

* Present address: Merck Institute for Thera- 
peutic Research, West Point, Pa. 


24 January 1957 











Book Reviews 


Prehistoric Settlement Patterns in the 
New World. Viking Fund publications 
in anthropology, No. 23. Gordon R. 
Willey, Ed. Wenner-Gren Foundation 
for Anthropological Research, New 
York 1956. 202 pp. Illus. $5. 


Interest which grew out of the papers 
presented, and the ensuing discussion, in 
a session on “Settlements and society: a 
symposium in archeological inference” 
at the annual meeting of the American 
Anthropological Association in Detroit, 
in 1954, led to a decision to publish the 
original five papers and to invite ad- 
ditional contributions by archeologists 
working in other New World areas. As 
a result, 15 new essays were received, 
and they, together with the original pa- 
pers, an introduction, and an appraisal 
of their contents by an ethnologist, pro- 
vide the contents of Prehistoric Settle- 
ment Patterns in the New World. 

The introduction states that the pur- 
pose of the essays is to place on record 
present knowledge about prehistoric set- 
tlement patterns in various American 
areas and, thus, to provide basic source 
material and indicate problems for fu- 
ture studies on the significance of such 
phenomena. There are four articles on 
various of the southwestern 
United States; one each on California, 
the Great Plains, the northern Missis- 
sippi Valley and the Great Lakes, the 
lower Mississippi Valley, the northeast- 
ern United States, the eastern United 
States, and the central Mexican region; 
two each on northern Mexico and the 
Guatemalan highlands; and one each on 
the Maya lowlands, Peru, the South 
American tropical forest, and the Carib- 
bean area. 

Because there are 22 authors involved 
and because no general outline or con- 
ditions were imposed, a number of dif- 
ferent approaches are evident. All have 
the common denominator, however, of 
giving some consideration to the prehis- 
toric settlement patterns, and to their 
possible meaning, in the area to which 
they pertain. Some deal mainly with that 
period, while others also include the 
early historic period, and some even the 
modern. Since much more work has been 
done through the years in some areas 
than in others, there is a great variation 
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aspects 


in the data available for study and a 
corresponding difference in the infer- 
ences which can be drawn from them. 

Some unevenness in the essays is at- 
tributable to the fact that the range of 
phenomena which are included is not 
consistent and that there is not complete 
agreement on the concept of settlement 
patterns and their place in archeology, 
but this is to be expected under the cir- 
cumstances of the writing. The need for 
much more information on certain areas 
is clearly shown. In some cases there are 
interesting discussions about the relation- 
ship of the settlement pattern to ecology 
and to the social structure and the cere- 
monial organization of the people in- 
volved as well as suggestions about other 
phases of the community life. 

The closing paper of the volume, in 
an appraisal of the various essays, sum- 
marizes the salient points in each and 
offers constructive suggestions on how 
the information might be made much 
more helpful to ethnologists and how 
the latter could be of more aid to the 
archeologists. The Wenner-Gren Foun- 
dation made a definite contribution in 
providing funds for the publication of 
this volume. Anthropologists should find 
much of merit in it. 

Frank H. H. Roperts, Jr. 
Smithsonian Institution 


Die Gattungen der Rhodophyceen. 
Harald Kylin. Gleerup, Lund, Swe- 
den, 1956. 673 pp. Illus. Cloth, SKr. 
135; paper, SKr, 125. 


In 1897 Adolph Engler published that 
volume of Die Natiirlichen Pflanzenfa- 
milien which synopsized the three great 
classes of macroscopic algae and _ first 
gave to botanists a complete modern 
classification of them, down to the genus, 
in a modern language, with analytic 
keys and illustrations. Ever since, this 
has served as a basic reference in sys- 
tematic algal studies. However, its short- 
comings soon showed what great.need 
there was for detailed studies of the 
growth, structural, and reproductive 
mechanisms of most genera. These stud- 
ies came forward rapidly; fundamental 
changes in classification became accept- 





able. A new edition was projected; that 
part dealing with the Chlorophyceae 
(“green algae”) appeared in 1927. The 
depression and World War II struck; 
work on the “Pflanzenfamilien” and on 
“Das Pflanzenreich” was delayed and 
then stopped. 

Harald Kylin of Lund, who had had 
a long history of accomplishment in stud- 
ies on the structure and reproduction of 
the algae, had undertaken the most bur- 
densome group, the Rhodophyceae (“‘red 
algae”). The manuscript was kept up 
to date until all hope of publication in 
the “Pflanzenfamilien” was gone, and 
then it was prepared for independent 
issue, Kylin’s lamented death in 1949 
did not deter his widow, Elsa Kylin, 
from finding support and a_ publisher, 
and with her editorial help and her sup- 
plementary notes, the present excellent 
volume is now available. It follows the 
general pattern of its predecessor. The 
introduction deals very briefly with gen- 
eral matters applicable to all red algae, 
such as cell wall and cell contents in 
structural and chemical aspects, but 
these are not exhaustively treated. Re- 
marks on ecology and details of geo- 
graphic distribution appear with the 
separate group descriptions. The greater 
part of the book is a systematic account 
of the subclasses, orders, families, and 
genera concerned, The text is entirely 
new and is fortified by an abundance of 
excellent illustrations which give a com- 
prehensive coverage of the reproductive 
structures and developmental anatomy 
never before equaled. The dates of first 
description of the familics and genera 
are given; typical species are designated. 
However, Kylin did not accept all the 
dicta of the International Code of Bo- 
tanical Nomenclature, and of course the 
work, partly in type in 1954, could not 
be made to conform with the rules ap- 
proved then and but recently published, 
so his “typical species” may not always 
qualify as the nomenclatural types, 
though his new families and genera, 
without Latin diagnoses, have ap- 
peared before the special deadline for 
algae. 

The classification is very conservative. 
Most of the major changes have long 
since been adopted; few are new, but 
here, for the first time, they are all easily 
accessible. The 1897 counterpart of this 
work recognized the equivalent of only 
three orders; Kylin accepts ten. Fifty- 
six families are accepted, as compared 
with 24 before, and they are fundamen- 
tally regrouped, but the changes have 
not adequately affected the Ceramiales. 
This great order, with only four families 
but more than 250 genera, badly requires 
subdivision, and one regrets that Kylin, 
who had the breadth of knowledge, did 
not establish formal families among the 
groups he informally associates. The 
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number of genera listed increases from 
341 to 568 [sic], nearly one-sixth of the 
increase being Delesseriaceae, favorite 
subjects of study with Kylin. One hears 
all too often of major pieces of work 
abandoned on the death of the author 
because they were too incomplete to be 
published or because loyal friends were 
lacking. This book is a fine memorial 
to Kylin and to his widow’s unflagging 
devotion. 

Wo. Ranpo.tpH TAYLOR 
University of Michigan 


Physics and Chemistry of the Earth. vol. 
1. L. H. Ahrens, Kalervo Rankama, 
and S. K. Runcorn, Eds. McGraw-Hill, 
New York; Pergamon, London, 1956. 
317 pp. Illus. $8. 


The continuing flood of scientific and 
technical papers requires the condensing 
of data and interpretations into manage- 
able units so that the individual can 
maintain a broad acquaintance with sci- 
ence while keeping abreast of the ad- 
vances in his own field of specialization. 
One device is the article that reviews the 
significant contributions whenever work 
in a particular field has progressed to the 


point that a retrospective evaluation is- 


useful to the specialist and informative 
‘o scientists generally. 

Pergamon Press and McGraw-Hill 
Book Company have embarked on pro- 
ducing annually as part of the “Progress 
Series” a volume on Physics and Chem- 
istry of the Earth. The intent is to interest 
physicists and chemists in problems of 
our planet as well as to inform geologists 
af the state of knowledge in geophysics 
and geochemistry. The first volume is 
certain to succeed because of the em- 
phasis on well-formulated statements 
backed by quantitative data, rigorous 
logic, and critical estimates of the prob- 
able validity. By the same token, the 
mathematics may repel a few who find 
the terms very rare to abundant suffi- 
ciently quantitative for all purposes. 

The contents at first glance may give 
the reader the fleeting impression that 
six or seven out of the eight reviews deal 
with topics that have been bandied about 
at numerous conferences, symposia, and 
special sessions during the last 5 years: 
origin of the solar system, temperatures 
within the earth, radioactive methods for 
determining geologic age, seismology and 
the broad structure of the earth’s in- 
terior, hydrodynamics of the earth’s core, 
investigations under hydrothermal condi- 
tions, geochemistry of the halogens, and 
geochemistry in the U.S.S.R. Closer in- 
spection immediately shows that the ar- 
ticles contain the basic information that 
a nonspecialist needs in order to profit 
from the papers and discussions at the 
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various meetings. The specialist may dis- 
agree with the picture drawn, but he may 
well benefit from the critical appraisal 
made by a colleague of acknowledged 
competence. 

Spencer-Jones traces the development 
of thought on the origin of the solar sys- 
tem by concise statement of the basis of 
each idea, the physical or chemical prob- 
lem it is designed to meet, and the spe- 
cific shortcomings that lead to its modi- 
fication or abandonment. He suggests 
that theories premised on the cataclysmic 
interaction between the sun and another 
celestial body are less likely to succeed 
than theories premised on evolution from 
a solar nebula. 

Verhoogen examines the methods used 
for deducing temperatures within the 
earth and inferring the sources of heat. 
He concludes that estimates based on as- 
sumptions about convection are prefer- 
able to those based on assumptions about 
conduction, but that it remains to be 
proved that convection does occur in the 
mantle. Studies of electric conductivity 
show promise for determining tempera- 
tures. 

Ahrens gives the principal methods for 
determining geologic ages, with consider- 
able emphasis on the problems and un- 
certainties, and points out potential 
methods that have not yet been ex- 
ploited. Brief statements on meteorites 
and tektites are included, and the article 
concludes with references on methods 
not discussed: He, Ra, Io, photographic 
emulsions, cube edge, and _ radiation 
damage. 

Bullen introduces seismology and then 
considers the broad structure of the 
earth’s interior. Seven zones make up an 
earth idealized as a perfectly elastic, iso- 
tropic body; two earth models are pre- 
sented. Bullen postulates that density dis- 
tribution favors model B, the outer core 
is a high-pressure modification of the 
lower mantle, and the inner core is chem- 
ically distinct from the outer core 

Hide shows that the earth’s magnetic 
field is dué to circulating electric cur- 
rents probably generated by hydrody- 
namical motion of the liquid conducting 
core; hence, a theory on magnetism is de- 
pendent on a theory of core hydrody- 
namics. Driving energy for the dynamo 
may come from precession, Urey’s “‘sedi- 
mentation,” and radioactive heating. 

Roy and Tuttle review the post-1913 
history of investigations under hydrother- 
mal conditions, the most effective appa- 
ratus devised, and the results of mineral 
synthesis, phase equilibria, and liquidus 
studies. The data permit broader con- 
cepts of mineral and rock stability, of 
the development of very high pressures 
during crystallization in systems contain- 
ing volatiles, and of the importance of 
alkalies to the solubility of water in a 
granite liquid. 


Correns brings together a great mass 
of information on the geochemistry of 
the halogens, but the myriad gaps under- 
score his contention that geochemical 
preoccupation with cations has been 
matched by neglect of anions. The data 
are arranged in geologic order, ranging 
from cosmos and meteorites, through 
various rock groups, to hydrosphere and 
atmosphere, and concludes with a brief 
balance: fluorine originates principally 
from magmatic rocks, while iodine, bro- 
mine, and chlorine must come from the 
volatile phase of magma—unless the 
primitive ocean and/or atmosphere were 
rich in halogens. Of particular interest 
are the indications of worthy lines for 
future study. 

Tomkeieff summarizes the literature in 
Russian on geochemistry for the period 
1948-53. The article as a whole is not 
easy reading but constitutes a compact 
guide to subjects and authors in six 
fields: geochemistry, geospheres, ele- 
ments; minerals; mineral deposits; igne- 
ous rocks; sedimentary rocks; natural 
waters and evaporates. Each section car- 
ries its own references in addition to gen- 
eral author and subject indexes; the lat- 
ter should not be confused with the name 
and subject indexes for the entire volume. 

WituaM R. THurston 
National Research Council 


Chemistry of Chromium and Its Com- 
pounds. vol. I of Chromium. Marvin 
J. Udy, Ed. Reinhold, New York; 
Chapman & Hall, London, 1956. 433 
pp. Illus. $11. 


The value of a book such as this is 
immediately apparent when one con- 
siders that this volume, along with its 
companion volume II, covers all phases 
of the manufacture and uses of chro- 
mium metal, chromium alloys, and chro- 
mium chemicals as well as the chemical 
and physical properties. As the editor 
points out in the preface, no one person 
in this day could be expected to be suffi- 
ciently conversant with all phases of the 
science and technology of chromium to 
write such a book. This one is the work 
of 36 different and distinguished authors. 
It follows that no one reviewer could be 
sufficiently conversant with all phases of 
the subject covered to be able to give a 
really critical review of the book. There- 
fore, we must be content with the gen- 
eral impressions as they appear to me. 

The 15 chapters in this volume are 
arranged in logical order and seem to 
cover the chemistry of chromium and its 
compounds, The book starts with a brief 
account of the history of chromium and 
continues, through the mineralogy and 
geology of chromium, to the analytic 
chemistry and the physical and chemical 





properties. Finally, it discusses the in- 
dustrial uses of chromium compounds. 
The volume also includes a chapter on 
the health hazards, which is certainly of 
primary importance in the protection of 
the workers in the chromium industries. 
The book is excellent and satisfies the 
need for a comprehensive compilation 
of the data on the chemical and phys- 
ical properties of chromium compounds. 
While it will probably not answer all 
the questions about the chemistry of 
chromium, it will, together with the 
books listed in the excellent bibliogra- 
phy, be 2 welcome addition on the desks 
of those scientists and engineers who are 
interested in the chemistry of chromium 
and its compounds. 
J. T. STeriinc 
National Bureau of Standards 


Books Reviewed in 
The Scientific Monthly, May 


Freshwater Fishery Biology, K. F. 
Lagler (Brown). Reviewed by K. D. 
Carlander. 

Die Flechtbinse (Scirpus lacustris L.), 
K. Seidel (Schweizerbart’sche Verlags- 
buchhandlung). Reviewed by H. H. 
Iitis. 

The Future of Arid Lands, G. F. 
White, Ed. (AAAS). Reviewed by A. 
W. Zingg. 

Ceramics for the Archaeologist, A. O. 
Shepard (Carnegie Institution of Wash- 
ington). Reviewed by P. V. Gardner. 

Child Development, E. B. Hurlock 
(McGraw-Hill). Reviewed by P. H. 
Schoggen. 

Microscopium, M. Rooseboom (Na- 
tional Museum for the History of Sci- 
ence, Leiden). Reviewed by R. P. Mult- 
hauf. 

The Fighting Cheyennes, G. B. Grin- 
nell (Univ. of Oklahoma Press). Re- 
viewed by I. E. Wallen. 

Disposal of Sewage and Other Water- 
Borne Wastes, K. Imhoff, W. J. Miiller, 
D. K. B. Thistlethwayte (Butterworths). 
Reviewed by J. M. Dalla Valle. 

The Individual Psychology of Alfred 
Adler, H. L. Ansbacher and R. R. Ans- 
bacher, Eds. (Basic Books). Reviewed 
by E. L. Hartley. 


New Books 


Working with Children in Science. 
Clark Hubler. Houghton Mifflin, Boston, 
1957. 425 pp. $5.50. 

America’s Natural Resources. Edited 
for the Natural Resources Council of 
America by Charles H. Callison. Ronald 
Press, New York, 1957. 211 pp. $3.75. 

The Doctor, His Patient and the IIl- 
ness. Michael Balint. International Uni- 
versities Press, New York, 1957. 355 pp. 
$7.50. 


The Economic Factors in the Growth 
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of Russia. An economic-historical analy- 
sis. Nicholas L. Fr.-Chirovsky. Philosophi- 
cal Library, New York, 1957. 178 pp. 
$3.75. 

The Growth of Leaves. Proceedings of 
the Third Easter School in Agricultural 
Science, University of Nottingham, 1956. 
F. L. Milthorpe. Butterworths, London, 
1956. 223 pp. $6.80. 

Beginning Statistics. Lester Guest. 
Crowell, New York, 1957. 255 pp. $4. 

Womanpower. A statement by the Na- 
tional Manpower Council with chapters 
by the council staff. National Manpower 
Council. Columbia University Press, New 
York, 1957. 371 pp. $5. 

An Introduction to Astronomy. Robert 
H. Baker. Van Nostrand, Princeton, N.J., 
ed. 5, 1957. 333 pp. $4.85. 

Automation in Business and Industry. 
Eugene M. Grabbe. Wiley, New York; 
Chapman & Hall, London, 1957. 611 pp. 
$10. 

The Neurohypophysis. H. Heller, Ed. 
Proceedings of the eighth symposium of 
the Colston Research Society held in the 
University of Bristol, 9-12 April 1956. 
H. Heller, Ed. Academic Press, New 
York; Butterworths, London, 1957. 275 
pp. $9.50. 

A Textbook of Plant Virus Diseases. 
Kenneth M. Smith. Little, Brown, Boston, 
ed. 2, 1957. 652 pp. $12. 

Encyclopedia of Instrumentation for 
Industrial Hygiene. Prepared and issued 
cooperatively by the University of Michi- 
gan Institute of Industrial Health and 
School of Public Health and the Occupa- 
tional Health Program of the Public 
Health Service,, U.S. Department of 
Health, Education, and Welfare. Charles 
D. Yaffe, Dohrman H. Byers, Andrew D. 
Hosey, Eds. University of Michigan, In- 
dustrial Health Program, Ann Arbor, 
1956. 1243 pp. $35. 

Thermodynamic Properties of the Ele- 
ments. No. 18 of the Advances in Chem- 
istry Series. Edited by the staff of Indus- 
trial and Engineering Chemistry. Ameri- 
can Chemical Society, 1155 16 St., NW, 
Washington 6, 1957. 234 pp. $5. 

Nuclear Reactor Physics. Raymond L. 
Murray. Prentice-Hall, Englewood Cliffs, 
N.J., 1957. 317 pp. $10. 

From the Closed World to the Infinite 
Universe. Alexandre Koyre. Johns Hop- 
kins Press, Baltimore, Md., 1957. 313 pp. 
$5. 

High-Speed Flight. E. Ower and J. L. 
Nayler. Philosophical Library, New York, 
1957. 227 pp. $10. 

Proceedings of the Third International 
Congress on High-Speed Photography. 
Held under the auspices of the Depart- 
ment of Scientific and Industrial Research 
in London 10-15 Sept. 1956. R. B. Col- 
lins, Ed. Academic Press, New York, But- 
terworths, London, 1957. 417 pp. $13. 

Fundamentals of Sonar. J. Warren Hor- 
ton. U.S. Naval Institute, Annapolis, Md., 
1957. 387 pp. $10. 

A Contribution to the Heritage of Every 
American. The conservation activities of 
John D. Rockefeller, Jr. Text by Nancy 
Newhall. Prolog by Fairfield Osborn. 
Epilog by Horace M. Albright. Knopf, 
New York, 1957. 179 pp. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Dissection Guides. 1, The Frog, 63 pp.;: 
II, The Dogfish, Rowett. 61 pp.; III, The 
Rat with Notes on the Mouse, 64 pp.; 
IV, The Rabbit, 32 pp.; V, Inverte- 
brates: Earthworm, Crayfish, Cockroach, 
Lancelet, Swan Mussel, Snail, 56 pp. 
Rinehart, New York, 1957. $0.95 each. 

Administration of Maternal and Child 
Health Services. Second Report of the 
Expert Committee on Maternal and Child 
Health. WHO Tech. Rept. Ser. No. 115. 
28 pp. $0.30. Expert Committee on Ad- 
diction-Producing Drugs, Seventh Report. 
WHO Tech. Rept. Ser. No. 116. 15 pp. 
$0.30. World Health Organization, Gen- 
eva, 1957. 

Engineers’ Council for Professional De- 
velopment, 24th Annual Report for the 
Year Ending September 30, 1956. Engi- 
neers’ Council for Professional Develop- 
ment, New York, 1957. 69 pp. 

Algues et Protistes du Fleuve Congo 
dans le Bas-Congo et de son Estuaire. 
Algues et Protistes du Fleuve Congo au 
Large de l’Ile de Mateba. vol. V, pt. 1, 
Expédition Océanographique Belge dans 
les Eau Cotieres Africaines de lAtlan- 
tique Sud. 1948-1949. Résultats scienti- 
fiques. 75 pp. Organismes Trouvés dans 
les Carottes de Sondages et les Vases 
Prélevées au Fond du Lac Tanganika. 
vol. IV, pt. 3, Exploration Hydrobiolo- 
gique du Lac Tanganika. 1946-1947. 
Résultats scientifiques. 74 pp. Hubert 
Kaufferath. Institut Royal des Sciences 
Naturelles de Belgique, Bruxelles, 1956. 

Trochamminidae and Certain Lituoli- 
dae (Foraminifera) from the Recent 
Brackish-Water Sediments of Trinidad, 
British West Indies. Smithsonian Misc. 
Collections, vol. 134, No. 5. John B. 
Saunders. Smithsonian Institution, Wash- 
ington, 1957. 16 pp. 

Heat-Transfer—Louisville. | Chemical 
Engineering Progress Symposium Ser., 
No. 18, vol. 52. F. J. Van Antwerpen, Ed. 
American Institute of Chemical Engi- 
neers, New York, 1956. 113 pp. 

Techniques of Drawing in the Third 
Dimension. Paper No. 57-s-5. David Gor- 
don. American Society of Mechanical En- 
gineers, New York, 1957. 4 pp. $0.50. 

Joint FAO/WHO Conference on Food 
Additives, Geneva, 19-22 September 
1955, Report. Food and Agriculture Or- 
ganization of the United. Nations, Rome, 
1956. 14 pp. $0.30. 

The International Atomic Energy 
Agency. International Review Service, 
New York, 1957. 48 pp. 

The Social Wasps of California (Ves- 
pinae, Polistinae, Polybiinae). Bulletin of 
the California Insect Survey, vol. 4, No. 
3. R. M. Bohart and R. C. Bechtel. Uni- 
versity of California Press, Berkeley, 1957. 
30 pp. $0.75. 

Trilinear Chart of Nuclides. William 
H. Sullivan. Oak Ridge National Labora- 
tory, for U.S. Atomic Energy Commis- 
sion, Washington, ed. 2, 1957. (order 
from GPO, Supt. of Documents, Wash- 
ington 25). $2. 
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Meetings and Societies 


Recent Close Approach of Mars 


On 7 Sept. 1956, the planet Mars was 
35,131,000 miles from the earth, its clos- 
est passage since 1924. An equally near 
approach will not occur again until 1971. 

When the American Astronomical So- 
ciety met jointly with Section D of the 
American Association for the Advance- 
ment of Science in New York, 26-29 
Dec. 1956, an afternoon session (28 
Dec.) at the American Museum of Na- 
tural History was devoted to a sympo- 
sium on “The recent close approach of 
Mars.” The session was presided over by 
Fred L. Whipple, director of the Smith- 
sonian Astrophysical Observatory. Those 
who presented communications were R. 
S. Richardson (Mount Wilson and Palo- 
mar Observatories), Seymour 
(Florida State University and Lowell 
Observatory), G. P. Kuiper (Yerkes and 
McDonald Observatories), C. C. Kiess 
(National Bureau of Standards), C. H. 
Mayer (Naval Research Laboratory), 
and William Sinton (Smithsonian Astro- 
physical Observatory). No complete or 
final reports could be expected so soon 
after the event; full analyses of the data 
obtained during several weeks’ observing 
will take many months. Discussions, nec- 
essarily, were progress reports and con- 
cerned the general nature of the observ- 
ing programs. There were some prelim- 
inary results of special interest. 

Since the rotation period of Mars dif- 
fers from the earth’s day by only 37 min- 
utes, an individual observatory can 
obtain only a partial record of any given 
area of the planet. The sides visible from 
North America and Asia during a single 
week are almost mutually exclusive. In 
order to have more nearly continuous 
coverage, an international photographic 
patrol by ten observatories was set up 
under the International Mars Commit- 
tee, with headquarters at Lowell Ob- 
servatory, Flagstaff, Ariz. E. C. Slipher 
and A. G, Wilson, jointly, are secretaries 
of the committee. A patrol by visual ob- 
servers was also organized to note the 
presence and movement of Martian 
clouds. 

The program of Lowell Observatory 
was reported by Seymour Hess. Under 
the sponsorship of the National Geo- 
graphic Society, Slipher worked at the 
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Hess - 


Lamont-Hussey Observatory (University 
of Michigan) at Bloemfontein, South 
Africa, and obtained about 38,000 
photographs of Mars. The peculiar 
W-shaped cloud that appeared in 1954 
was again shown by blue photographs, 
during a short interval. Visibility of sur- 
face features at this opposition was rela- 
tively poor, owing to very dusty condi- 
tions in Mars’ atmosphere. However, the 
new dark area east of Syrtis Major, first 
seen in 1954, was recorded, despite the 
unfavorable conditions. 

The color of the dark areas, the so- 
called “seas,” has often been described 
as distinctly green or greenish-gray. 
Richardson, with the 60-inch and 100- 
inch reflectors at Mount Wilson, found 
that the seas appeared slate-blue most 
of the time, though at the end of the 
observing period, in October, the blue 
color was definitely gone and they ap- 
peared gray-green. The change may have 
been a seasonal effect. Kuiper, using the 
82-inch reflector at McDonald Observa- 
tory, compared the surface features with 
a color chart illuminated to simulate 
sunlight. Under the best seeing condi- 
tions the seas appeared, to him, neutral 
gray, but those near the polar cap had a 
brownish tinge. In the equatorial region 
there was no brown, but some areas had 
a slight moss-green tone. With poorer 
seeing, a greenish shade was more ap- 
parent. He suggested a psychological ex- 
planation. When seeing is poor, the eye 
tends to wander about, so that the green 
after-image affects the observer’s impres- 
sion of the color of the dark areas. The 
red deserts are not of a uniform color 
but show different yellowish and reddish 
tones. 

Kuiper made an interesting suggestion 
concerning the permanence of the dark 
areas. It might be expected that yellow 
wind-borne dust from the deserts would 
eventually obliterate the seas unless they 
are renewed by growth of vegetation 
(Opik) or by deposition of new volcanic 
ash (McLaughlin). However, Kuiper 
points out that if they are lava, with a 
smooth, glassy surface, the winds would 
keep them swept clear. (I have grave 
doubts that the smoothness could persist 
for many millenia, in the face of weath- 
ering agents that must exist on Mars.) 

The most spectacular feature of the 


observations was the vast dust cloud that 
hid Mare Sirenum and adjacent regions 
for several days, beginning 30 Aug. This 
appeared as a great, irregular, yellow 
ribbon, 3000 miles long. It may have 
caused obscuration even of the polar cap, 
which was invisible for several days and 
then reappeared. 

The polar cap appeared to Kuiper to 
be either pure white or to have a slight 
tinge of ivory. The Lowell observations 
indicated that the cap shrank more rap- 
idly than usual. 

The famous “canals” seemed to be 
considered a minor problem and received 
only casual attention. Richardson, on one 
occasion, saw many canals with the 60- 
inch reflector, when Mars was about 74 
million miles distant. To him they ap- 
peared blue, like the “seas,” definitely 
not straight and fine but decidedly ir- 
regular, “like veins in some mineral.” 
Kuiper stated that some canals, appar- 
ently, are not actual markings but are 
caused by the contrast at boundaries 
between areas of different tone in the 
reddish regions. These results are at 
least partly favorable to the conclusion, 
drawn by Antoniadi of Paris many years 
ago and later supported by Dollfus at 
Pic du Midi, that canals represent a 
merging of fine detail when they are 
viewed with inadequate resolving power. 
But the myth of possibly artificial canals 
will probably persist in the public mind 
for years to come. 

Microwave emission from Mars was 
detected with the 50-foot paraboloid of 
the Naval Research Laboratory by C. H. 
Mayer, T. P. McCullough, and R. M. 
Slonaker. The radiation (wavelength 
3.15 centimeters) was near the limit of 
measurement but definite. Evidently it 
is of purely thermal origin. Its strength 
is that of the emission from a black body 
of the dimensions of Mars and at a tem- 
perature of 230°K. No “thunderstorm 
static” like that of Jupiter or Venus has 
yet been received from Mars. 

Sinton recorded the infrared spectrum 
of Mars with a lead sulfide cell. A mini- 
mum of radiation near 3.4 microns is 
tentatively attributed to the carbon- 
hydrogen bond resonance. If confirmed, 
this is favorable to the presence of some 
form of vegetation. 

Hess discussed the cause of the “blue 
haze” in the Martian atmosphere. Both 
carbon dioxide and water vapor must be 
present. Condensation of each into snow 
has been suggested as the cause of the 
blue haze. Hess’ calculations show defi- 
nitely that carbon dioxide clouds would 
be too opaque. Water ice could produce 
the haze only if the frost point is near 
~ 90°C. This is consistent with the scar- 
city of water as shown by spectroscopic 
tests. It is therefore possible that water 
crystals cause the haze. 

High dispersion spectra of Mars were 











photographed by Kiess and C. H. Corliss 
(National Bureau of Standards) at the 
Slope Observatory of the U.S. Weather 
Bureau, Mauna Loa, Hawaii, and later 
at Georgetown University Observatory. 
Comparison with the spectrum of the 
moon showed no detectable lines of oxy- 
gen or water or the carbon dioxide bands 
at 7820 and 7882 A that appear in the 
spectrum of Venus. The Doppler shift of 
Mars’ spectrum was enough to separate 
any such lines from those formed in our 
own atmosphere. This program was 
sponsored by the National Geographic 
Society. Richardson, with the 100-inch 
reflector at Mount Wilson, attempted to 
test the suggestion that water vapor 
might be more abundant near inferred 
sites of (hypothetical) Martian vol- 
canoes. The result was negative. 

Very little evidence was obtained that 
had a direct bearing on the hypothesis 
that the dark areas are wind-deposited 
volcanic ash. The recurrence of the 
W-shaped cloud of 1954 can be con- 
strued as somewhat favorable, but other 
mechanisms are possible. 

Although the closest approach is past, 
1956 was not the very last chance before 
1971 to learn more about Mars. On 8 
Nov. 1958, the planet will be about 45 
million miles distant. The less favorable 
distance will be partly offset by a higher 
altitude above the horizon for northern 
observatories, so that effects of our at- 
mosphere may be less serious, although 
generally poorer weather conditions can 
be expected at that time of year. 

Dean B. McLaucuHuin 
Observatory, University of 
Michigan, Ann Arbor 


Society Elections 


= National Wildlife Federation: pres., 
Claude D. Kelley; sec., Charles H. Cal- 
lison, 232 Carrol St., NW, Washington, 
D.C.; treas., Louis W. Wendt. The vice 
presidents are Roland McClamroch, 
Paul A. Herbert, and F. Ross Brown. 


® American Economic Association: pres., 
Morris A. Copeland, Cornell University; 
sec.-treas., James W. Bell, Northwestern 
University. The vice presidents are Ben 
W. Lewis and Joseph J. Spengler. 


® Association for Symbolic Logic: pres., 
Stephen C. Kleene, University of Wis- 
consin; sec., Joshua Barlaz, Rutgers Uni- 
versity. Representative to the AAAS 
Council is Ernest Nagel, Columbia Uni- 
versity. 


® Board of Regents, National Library of 
Medicine: 1st chairman, Worth B. Dan- 
iels, Georgetown University; v. chair- 
man, Champ Lyons, University of Ala- 
bama Medical College; sec., Frank B. 
Rogers, National Library of Medicine. 
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®American Folklore Society:  pres., 
Wayland D. Hand, University of Cali- 
fornia, Los Angeles; Ist v. pres., Sol Tax, 
University of Chicago; 2nd v. pres., 
Richard M. Dorson, Michigan State 
University; sec.-treas., © MacEdward 
Leach, University of Pennsylvania; act- 
ing sec.-treas., G. Malcolm Laws, Jr., 
University of Pennsylvania. Representa- 
tive to the AAAS Council is William N. 
Fenton. 


® Association for Computing Machinery: 
pres., John W. Carr, University of Michi- 
gan; v. pres., Richard W. Hamming, Bell 
Telephone Laboratories, Inc.; sec., Jack 
Moshman, Council for Economic and 
Industry Research, 734 15th St., NW, 
Washington 5, D.C.; treas., Charles Con- 
cordia, General Electric Company. Rep- 
resentative to the AAAS Council is Als- 
ton S. Householder. 


Forthcoming Events 
May 


28-30. Trichomonas Infestations, inter- 
natl. symp., Reims, France. (Dr. Senechal, 
Société de Gynécologie, 31, rue Raynouart, 
Paris 16°, France.) 

29-2. American College of Chest Physi- 
cians, annual, New York, N.Y. (M. Korn- 
feld, ACCP, 112 E. Chestnut St., Chicago 
11, 1H.) 

30-31. American Geriatrics Soc., New 
York, N.Y. (R. J. Kraemer, Greenwood, 
R.I.) 

30-31. Rheology of Elastomers, conf., 
Welwyn Garden City, Herts., England. 
(N. Wookey, British Soc. of Rheology, 52, 
Tavistock Rd., Edgware, Middlesex, Eng- 
land.) 

30-1. American Acad. of Dental Medi- 
cine, ilth annual, Boston, Mass. (R. 
Diamond, 100 Boylston St., Boston.) 

30-1. American Malacological Union, 
Pacific meetings, Santa Barbara, Calif. 
(Miss M. C. Teskey, P.O. Box 238, Mari- 
nette, Wis.) 

30-1. American Ophthalmological Soc., 
Hot Springs, Va. (M. C. Wheelen, 30 W. 
59 St., New York 19.) 

30-1. Endocrine Soc., 39th annual, New 
York, N.Y. (H. H. Turner, 1200 N. 
Walker St., Oklahoma City 3, Okla.) 

31-2, American Soc. for the Study of 
Sterility, New York, N.Y. (H. Thomas, 
920 S. 19 St., Birmingham 5, Ala.) 

31-2. Social Medicine, internat]. cong., 
Vienna, Austria. (T. Antome, Spitalgasse 
23, Vienna 9.) 

31-2. Society for Applied Anthropol- 
ogy, annual, East Lansing, Mich. (W. F. 
Whyte, New York State School of Indus- 
trial and Labor Relations, Cornell Univ., 
Ithaca, N.Y.) 


June 


1-2. American College of Angiology, 
annual, New York, N.Y. (A. Halpern, 15 
E. 62 St., New York 21.) 

1-2. American Diabetes Assoc., 17th 
annual, New York, N.Y. (ADA, 1 E. 45 
St., New York 17.) 


1-2. Soc. for Investigative Dermatology, 
annual, New York, N.Y. (H. Beerman, 
255 S. 17 St., Philadelphia 3, Pa.) 

1-9. International Cong. on Medicine 
and Surgery, Turin, Italy. (Secretariat, 
Minerva Medica, Corso Bramante 83-85, 
Turin.) 

2-6. Air Pollution Control Assoc., gol- 
den anniversary, St. Louis, Mo. Jointly 
with American Meteorological Soc., 
American Soc. of Heating and Air Con- 
ditioning Engineers, American Inst. of 
Chemical Engineers, and American Soc. 
of Mechanical Engineers. (H. C. Ballman, 
APCA, 4440 Fifth Avenue, Pittsburgh 13, 
Pa.) 

2-7. Society of Automotive Engineers, 
summer, Atlantic City, N.J. (Meetings 
Division, SAE, 29 West 39 St., New York 
18.) 

2-8. International Cong. of Photobiol- 
ogy, 2nd Turin, Italy. (G. Matli, Istituto 
di Fisica dell’Universita di Torino, Via 
Pietro Giuria 1, Corso Massimo d’Azeglio 
46, Turin.) 

3-5. American Soc. of Refrigerating En- 
gineers, Miami Beach, Fla. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

3-5. Chemical Inst. of Canada, 40th 
annual, Vancouver, B.C. (CIC, 18 Rideau 
St., Ottawa 2, Ont.) 

3-7. American Medical Assoc., annual, 
New York, N.Y. (G. F. Lull, AMA, 535 
N. Dearborn St., Chicago 10, Til.) 

3-7. American Soc. of Civil Engineers, 
Buffalo, N.Y. (W. H. Wisely, ASCE, 33 
W. 39 St., New York 18.) 

3-7. Hospital Cong., 10th international, 
Lisbon, Portugal. (J. E. Stone, 10 Old 
Jewry, London, E.C.2, England.) 

3-8. Microbiological Inst., 10th annual, 
Lafayette, Ind. (C. L. Porter, Dept. of 
Biological Sciences, Purdue Univ., Lafay- 
ette. ) 

3-12, Quantitative Biology, 22nd Cold 
Spring Harbor Symp., Cold Spring 
Harbor, N.Y. (B. Wallace, Biological 
Laboratory, Cold Spring Harbor.) 

4-9. Blood Circulation, international 
symp., London, England. (D. G. James, 
c/o 11 Chandos St., London; W.1.) 

5-7. Therapeutics, 5th international 
cong., Utrecht, Netherlands. (F. A. Nele- 
mens, Bureau Provisoire, Vondellaan 6, 
Utrecht. ) 

6-7. Production Techniques, Ist natl. 
symp., IRE, Washington, D.C. (A. A. 
Lawson, Melpar, Inc., 3000 Arlington 
Blvd., Falls Church, Va.) 

6-8. National Soc. of Professional En- 
gineers, Dallas, Tex. (P. H. Robbins, 
NSPE, 2029 K St., NW, Washington 6, 
D.C.) 

6-8. Nuclear Structure Conf., Pitts- 
burgh, Pa. (N. Austern, Radiation Lab., 
Univ. of Pittsburgh, Pittsburgh.) 

8-11. American Planning and Civic 
Assoc., annual, Little Rock, Ark. (Miss H. 
James, APCA, 901 Union Trust Bldg., 
Washington 5.) 

8-13. X-Ray Technicians, internatl. 
convention, Washington, D.C. (Miss M. 
A. Snyder, 1165 W. Water St., Elmira, 
N.Y.) 

9-12. American Inst. of Chemical En- 
gineers, Seattle, Wash. (F. J. Van Ant- 
werpen, AIChE, 25 W. 45 St., New York 
36.) 

9-13. American Rocket Soc., semian- 
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Kodak reports to laboratories on: 


duodecupling the speed of dental x-ray film... modifying the spectral distribution of 
radiant energy ... news that only a biochemist can truly appreciate .. . freezing patterns 
written at hundreds of miles per second 


Save your roentgens 


The general increase in the attain- 
able sensitivity of photographic 
emulsions which we have perpe- 
trated in the last couple of years 
now. shows up in dental x-ray film. 

For example, all things else being 
equal, the new Kodak Periapical 
Ultra-Speed Dental X-ray Film re- 
quires one twelfth the x-ray expo- 
sure: that the old Kodak Radia- 
Tized Dental X-ray Film needed. 
This slower film, though itself now 
twice as fast as before, is still avail- 
able to the dentist whose plan of 
attack calls for it. There is even a 
Kodak Periapical Regular Dental 
X-ray Film with half the speed of 
that (because the emulsion is on one 
side only). 

But the heightened sensitivity 
widens choice. If sharper pictures 
are needed, the x-ray source can be 
farther away. Alternatively, the pic- 
tures.can be sharper because the 
patient doesn’t have to hold those 
packets still against his gums, so 
long. There are also other benefits. 
If you can’t see for yourself what 
they are, don’t bother your dentist 
about them. 


Filters: plea and offer 


Once every few years a queer sense 
of obligation compels us to spend 
our hard-earned money on adver- 
tising to acquaint the next cadre 
of technical people with the exist- 
ence of Kodak Wratten Filters. Of 
these precisely dyed little sheets of 
gelatin we offer at present 116 dif- 
ferent species, and though in truth 
they make little direct contribution 
to our prosperity, they do seem to 
contribute to the convenience of 
those who desire to modify the 
spectral distribution of radiant en- 
ergy by simple and reasonably re- 
producible means. 

The data book “Kodak Wratten 
Filters,” which describes them all 
in the fullest, most quantitative 
spectrophotometric and colorimet- 
ric detail, has recently appeared in 
its 19th edition. Kodak dealers sell 
it for 75¢. The one niggardly favor 
we would ask in return for our 


magnanimity in selling the filters is 
that before an order is placed, this 
edition, and not one of its 18 pred- 
ecessors, be consulted for current 
specifications and designations. 
As for the newer-fangled and 
much costlier multi-layer interfer- 
ence filters, we make them but so 
also do several of our distinguished 
optical-manufacturing contempo- 
raries. We shall not feel at all badly 
about your giving them your cus- 
tom if you need transmission in the 
range up to 1.4y. But if you find it 
necessary to specify a wavelength 
between 1.4u and 4.5u as a narrow 
transmission band or any wave- 


% TRANSMISSION 
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length above 1.4u as a cut-off for a 
blocking filter—there we think you 
need us. 

In that event, just state your problem 
to Eastman Kodak Company, Military 


and Special Products Sales Division, 
Rochester 4, N. Y. 


A selective precipitant 
for sodium 


The radio and TV newscasters have 
apparently failed to grasp the im- 
portance of this news (very few of 
them being biochemists), but word 
has very recently been received that 
DL-Methoxyphenylacetic Acid is a 
selective precipitant for sodium in 
the presence of large amounts of 
K*, Rut, NH,*, Mg**, Cl", NO;, 
PO, ~”, SO, ”, and up to 30 mg per 
ml of Li*. And we gladly sell it as 
Eastman 7361, even providing an 
abstract if you like. 

We first heard of DL-Methoxyphen- 
ylacetic Acid as a plant growth regula- 
tor, but it wasn’t spectacular. Now its 
new use makes it a pleasure to add it to 
our stock of some 3500 Eastman Or- 
ganic Chemicals. For the abstract, 
chemical, or a copy of our List No. 40, 
write Distillation Products Industries, 
Eastman Organic Chemicals Depart- 
ment, Rochester 3, N. Y. (Division of 
Eastman Kodak Company). 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 
its divisions are... serving laboratories everywhere 


Oscillographic opinion 

Call us ingenuous (if not ingenious). 
Still it’s easy to be amazed that it has 
become humdrum routine for pat- 
terns to be written at hundreds of 
miles per second and then frozen 
nigh forever for the minutest exami- 
nation and debate. (Even the seem- 
ingly agile stream of electrons in 
your TV picture tube plods its 
monotonous course at scarcely 314 
miles to the second.) 

The credit is not all ours. The 
manufacturers of oscillographs have 
contributed nobly to the feat. One 
of them recently was kind enough 
to offer us the rostrum of his com- 
pany publication to vent our latest 
opinions about film for high speed 
oscillography. 

Our opinions are that 

1) It is going to be extremely 
difficult to improve on the speed 
and image quality you get from 
simply developing Kodak Tri-X 
Film in Kodak Developer D-19 at 
68 F for 10 minutes. (True the new 
Kodak Royal-X Pan Film enjoys a 
fourfold speed advantage over 
Kodak Tri-X Film for picture tak- 
ing, but a force-developed line-im- 
age that’s just over the threshold 
between being there and not being 
there is an entirely different propo- 
sition from picture taking.) 

2) Development for 12 minutes 
in Kodak Developer SD-19a gives 
higher contrast. Under some cir- 
cumstances this is as good as a gain 
in speed. But you pay in granularity. 

3) Under some conditions, an 
overall postexposure of 1/500 meter- 
candle for one second helps the 
oscillographic speed a little. 

4) P-16 phosphors seem in many 
cases to be more satisfactory pho- 
tographically than P-11 phosphors. 

The most convenient way to get fur- 
ther details is to persuade Mr. L. 
Arthur Hoyt, Allen B. DuMont Labora- 
tories, Inc., 760 Bloomfield Avenue, 
Clifton, N. J., that your technical so- 
phistication entitles you to a place on 
the mailing list for ““DuMont Instru- 
ment Journal,” beginning with the May, 
1957, issue. 


Price quoted is subject to 
change without notice. 





OPTICAL BARGAINS 





Fine, American-Made Instrument at 
Over 50% Saving 


_ STEREO MICROSCOPE 


os P ,] Up to 3” Working Distance— 


Erect Image—Wide 3 Dimen- 
sional Fleid 
Now, ready after years in de- 
velopment — this instrument 
answers the long standing 
need for a sturdy, efficient 
STEREO MICROSCOPE at 
low cost. Used in production 
—in research—in the lab, 
shop, factory, or at home; 
for inspections, examinations, 
counting, checking, assem- 
: bling, dissecting—speeding up 
and improving quality control. 
: J 2 sets of objectives on ro- 
tating turret. Standard pair of wide field 10X Kellner Eye- 
pieces give you 23 power and 40 power. Additional eye- 
pieces available for greater or lesser magnification. A low 
reflection coated prism erecting system gives you an erect 
image—correct as to right and left—clear and sharp. Heli- 
eal rack and pinion focusing. Precision, American-made! 
Storage chest included. 10-DAY TRIAL . . . complete satis- 
faction or your money back. 
Order Stock No. 85,039-W (Shipping wt. approx. 11 Ibs.) 
Fo Gilad on. cacceuess $99.50 f.o.b. Barrington, WN. J. 


Send Check or M.0. 















See the Stars, Moon, Planets Close Up! 
3” “PALOMAR, JR.’’ TELESCOPE 
60 and 120 Power — An Unusual Buy! 
Assembled—ready to use! You'll see the 
Rings of Saturn, the fascinating planet 
Mars, huge craters on the Moon, Star 
Clusters, Moons of Jupiter in detail. 
Galaxies! Aluminized and overcoated 3” 
diameter high-speed f/10 ventilated mir- 
ror. Equatorial mount with lock on both 
axes. An Optical Finder Telescope, always 
so essential, is also included. Sturdy, 
hardwood, portable tripod. Order by 
Stock No. — Send check or M.0. — 
Money-back guarantee! 
Stock No. 85,050-W (Shipping wt. 10 Ibs.) 
$29.50 f.0.b. Barrington, N. J. 














— ea MEASURING 
<== poker 
iE Lolefebotebetetened | MICROSCOPE 
BovennsRETICLE PATTERN es) —50 POWER 





No larger than an ordinary fountain pen, this handy pocket 
instrument is ideal for making direct reading measurements; 
for checking small parts and dimensions under powerful mag- 
nification. Speeds up quality control. Instrument contains a 
precision, glass etched reticle calibrated for measurements up 
to 1/10” by .001” divisions. Estimates to .0005” can 
easily be made. Chrome reflector at base of instrument reflects 
light on object examined or measured. Sturdy construction 
assures long, useful service. 

SUE. Be. FORA D . onc cscccssccces $7.95 Postpaid 





New! 2 in 1 Combina- 
tion! Pocket-Size 


60 ower MICROSCOPE E : 
10 Power TELESCOPE | 


ONLY 
$4.50 


Useful Telescope and Micro- 
scope combined in one amaz- 
ing, precision instrument. Im- 
ported! No larger than a foun- 
tain pen. Telescope is 10 Power. 
Microscope magnifies 50 Times. 
Sharp focus at any range. Handy 
t for sports, looking at small ob- 
jects, just plain snooping. 
q Send Chek or M.0. 
Satisfaction Guaranteed 


Order Stock No. 30,059-W .. $4.50 








WRITE FOR FREE CATALOG-W 
Huge selection of lenses, prisms, war surplus optical Instru- 
ments, parts and accessories. Telescopes, microscopes, binocu- 
lars. Hand spectroscopes, reticles, mirrors, Ronchi rulings, 
dozen of other hard-to-get optical items. America’s No. 1 
source of supply for Photograph Hobb 
Makers, ete. 





yists, Telescope 
Ask for catalog W 





Order by Stock No. — Send Check or M.0. 
Satisfaction Guaranteed 


EDMUND SCIENTIFIC CO. 
BARRINGTON, NEW JERSEY 
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“nual, San Francisco, Calif. (J. J. Harford, 


ARS, 500 Fifth Ave., New York 36.) 

9-13. American Soc. of Mechanical En- 
gineers, semiannual, San Francisco, Calif. 
(C. E. Davies, ASME, 29 W. 39 St., New 
York 18.) 

10-12. American Nuclear Soc., 3rd an- 
nual, Pittsburgh, Pa. (W. W. Grigorieff, 
ANS, P.O. Box 963, Oak Ridge, Tenn.) 

10-12. Canadian Soc. of Microbiolo- 
gists, annual, London, Ont., Canada. (J. 
A. Carpenter, Dept. of Bacteriology, On- 
tario Agricultural College, Guelph. ) 

10-14. Molecular Structure and Spec- 
troscopy Symp., Columbus, Ohio. H. H. 
Nielsen, Dept. of Physics and Astronomy, 
Ohio State Univ., Columbus 10.) 

10-14. Technical Writers’ Institute, 5th 
annual, Troy, N. Y. (J. R. Gould, TWI, 
Rensselaer Polytechnic Inst., Troy.) 

11-13. American Meteorological Soc., 
Monterey, Calif. (K. C. Spengler, AMS, 
3 Joy St., Boston 8, Mass. ) 

11-15. Ionization Phenomena in Gases, 
3rd _internatl. conf., Venice, Italy. (U. 
Facchini, Laboratori CISE, Via Procaccini 
1, Milan, Italy.) 

12-15. Colloquium of College Physi- 
cists, 19th annual, Iowa City, Iowa. (J. A. 
Van Allen, Dept. of Physics, State Univ. 
of Iowa, Iowa City.) 

16-20. American Soc. of Mammalogists, 
annual, Lawrence, Kansas. (B. P. Glass, 
Dept. of Zoology, Oklahoma A.&M. Col- 
lege, Stillwater. ) 

16-21. American Soc. for Testing Ma- 
terials, Atlantic City, N.J. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3.) 

17-19. American Neurological Assoc., 
Atlantic City, N.J. (C. Rupp. 133 S. 36 
St., Philadelphia 4, Pa.) 

17-19. Astronomical Soc. of the. Pacific, 
annual, Flagstaff, Ariz. (S. Einarsson, 
Univ. of California, Berkeley 4.) 

17-19. Health Physics Soc., 3rd annual, 
Pittsburgh, Pa. (H. W. Patterson, Radia- 
tion Lab., Univ. of California, Berkeley. ) 

17-19. Military Electronics, national 
convention, Washington, D.C. (G. Rap- 
paport, Emerson Radio & Phonograph 
Corp., 701 Lamont St., NW, Washington 
10.) 

17-20. Carbon Conf., 3rd, Buffalo, N.Y. 
(Carbon Conf., Univ. of Buffalo, Buffalo.) 

17-20. Institute of Aeronautical Sci- 
ences, natl. summer, Los Angeles, Calif. 
(S. P. Johnston, IAS, 2 E. 64 St., New 
York 21.) 

17-21. American Soc. for Engineering 
Education, annual, Ithaca, N.Y. (W. L. 
Collins, Univ. of Illinois, Urbana.) 

17-21. Association of Official Seed 
Analysts, annual, Baton Rouge, La. (L. 
C. Shenberger, Seed Lab., Dept. of Agri- 
cultural Chemistry, Purdue Univ., Lafay- 
ette, Ind.) 

17-21. Canadian Medical Assoc., 90th 
annual, Edmonton, Alberta, Canada. 
(CMA, 244 George St., Toronto, Ont., 
Canada. ) 

17-22. Coordination of Galactic Re- 
search, internatl. symp., Stockholm, Swe- 
den. (P. T. Oosterhoff, University Ob- 
servatory, Leiden, Netherlands. ) 

17-22. Internal Combustion Engine 
Cong., 4th internatl., Zurich, Switzerland. 
(C. C. M. Logan, British National Com- 
mittee, 6 Grafton St., London, W.1.) 

(See issue of 19 April for comprehensive list) 


LETTERS 


The editors take no responsibility for 
the content of the letters published in this 
section. Anonymous letters will not be con- 
sidered. Letters intended for publication 
should be typewritten double-spaced and 
submitted in duplicate. A letter writer 
should indicate clearly whether or not his 
letter is submitted for publication. For ad- 
ditional information, see Science 124, 249 
(1956) and 125, 16 (4 Jan. 1957). 


Political Means 


Since I am only on a leave of absence 
from the United States, I feel free to 
comment on the article concerning the 
resolutions of the AAAS [Science 125, 
280 (1957) ]. I was particularly struck by 
the statements concerning the lack of at- 
tention which greeted the recommenda- 
tions of the Radiation Committee of the 
National Academy of Sciences. I should 
think the answer would be obvious. Any 
group that wants to enter the political 
arena to obtain politically what it de- 
sires must use political means. If most 
AAAS members and most other scientists 
back the findings of the Radiation Com- 
mittee, as I think they do, it does no 
good simply to issue reports and hope 
for the best. 

I would recommend that, if we desire 
action based on the recommendations, 
we should lobby for it. The AAAS 
should bring into being a political arm, 
should set up a lobbying group in 
Washington, should see to it that its 
members constantly relay to the public, 
through meetings, talks, and propa- 
ganda, its views, and should badger the 
scientifically interested public to write 
their Congressmen and express their 
views. 

We should not be ashamed of this ac- 
tivity; we scientists have as much right 
to try to impose our views on the public 
as do other interest-groups. Only in this 
way can we make sure that not only our 
own interests but what we think are the 
interests of the country can be forcefully 
brought to the attention of the legisla- 
tors. 

Puiitp SIEKEVITZ 
Rockefeller Institute for Medical 
Research, New York, New York 


Feedback 


Referring to your editorial of 15 
March, “Feedback,” there is proposed 
the problem of .applying the brakes to 
the inflationary competition for scien- 
tists and engineers without discrimi- 
nating against the governmental em- 
ployee. It is questionable whether this 
competition will contribute enough to 
inflation to counterbalance the effect 
the lack of competition will have on the 
problem of the shortage of engineers. 
Many young students are not entering 
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GLASS ABSORPTION 


made 


CELLS = "y 


KLETT 





Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

















Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


GRAF 
APSCO 


CHICAGO U.S.A 


STUDENT 
MICROSCOPES 


Most reasonably priced GUARANTEED 
Microscope on the market. 


Made in West Germany 


NEW DESIGN 
EXCLUSIVE 
SAFETY FEATURES 
HIGH QUALITY OPTICS 


10X OCULAR 
OBJECTIVES 


16mm (10X) N.A. 0.27 
4mm (44X) N.A. 0.66 


STILL $118.00 
TEN YEAR GUARANTEE 


Write for catalogue 
listing safety veatures 


10% Discount on 5 or more. 
Models may be assorted to ob- 
tain this discount 


TRANSPORTATION 
INCLUDED 


THE GRAF-APSCO CO. 


5868 BROADWAY CHICAGO 40, ILL. 




















VENOMS 


AAAS Symposium Volume No. 44 


6” x 9’”, 480 pp., 113 illus., 
index, cloth, Dec. 1956 


Price $9.50. AAAS Members’ 
cash order price $8.25 


First International Conference 
on Venoms, with 95 contribu- 
tors from 18 countries. Com- 
prehensive coverage of all as- | 
pects of the problem. | 





This book covers poisonous fishes and 
marine organisms, many species of 
venomous snakes, the Gila - monster, 
toads, scorpions, spiders, caterpillars, | 
wasps and other venom-bearing insects; 
hyaluronidaselike. substances and other 
spreading factors in venoms; various 
chemical components of venoms, coagu- 
lant and anticoagulant factors, antigenic 
principles; various experimental and sug- 
gested clinical uses of venoms; clinical 
considerations: mortality rates, treat- 
ment of many kinds of envenomation; 
new developments in serotherapy and 
types of supplementary medication; dan- 
gers of refrigeration for treatment. 





Of special interest to: Physicians, 
pharmacologists, chemists, and zoolo- | 


gists. 
AAAS 
1515 Mass. Ave., NW, Washington 5, D.C. __| 
3 MAY 1957 








Fluorometric Analysis 


J i 


For rapid precise analysis of compounds 

susceptible to fluorometric measurement... 

Vitamins, Quinine, Atabrine, Porphyrins, Steroids He 
and metal complexes. 


Sensitive to low intensity fluorescence 

and to low concentrations. AC operated, 

no-drift circuit. Only 3 simple controls; a 
direct reading. ... Only $420.00. = 


Ask for: ~ 
“Coleman Tools for Science,” 
contains useful discussions of 
nephelometry and other mod- 
ern analytical technics. 


y 


\ 
< COLEMAN 
ee 


¢oleman Photofluorometer 





Dept. S. Coleman Instruments, Inc., Maywood, Ill. 











UP TO 


25% 
LESS! 


Send for new catalog 


A di 


of finest imported 
lab glassware 





Complete selections of superior 
glassware, porcelainware and equip- 
ment. First time available in quan- 
tity, from America’s leading im- 
porter. Low cost West German 
manufacture gives prices 10%- 
25% below U.S. average. EXAM- 
PLE: New improved Shellbach cyl- 
inders’ blue & white striping forms 
magnified pointer for extreme ac- 
curacy. Compare prices below! 


, MU UL 








Capacity 

in ml 10 25 50 100 250 500 1000 
Quantity 
Per Case 24 18 18 12 12 8 a 





Net PriceEa.| 1,22 1.62 1.75 | 2.04) 2.81) 3.86] 5.39 








Case Price [26.35 | 26.25 | 28.35 | 22.03 | 30.35 | 27.79 | 17.47 
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KERN 
LABORATORY SUPPLY CO. 


8639 Venice Blvd., Los Angeles 34, Calif. 


JENA laboratory glassware 
HALDENWANGER porcelainware 


America’s Leading Importer of 
Fine Laboratory Equipment 


SEND FOR FREE CATALOG 





BERBER EBEEBEHE BEER HRE RE RBHE EER BS 
g 
mw Kern Laboratory Supply Co., Dept. E-7 
gw 8639 Venice Blvd., Los Angeles 34, Calif. 
@ Gentlemen: 
bad Please send free catalog and literature on imported 
@ |aboratory glassware, porcelainware and equipment. 
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simple > flexible - inexpensive 


MULTI-PURPOSE DIALYZER 


Providing for 16 separate samples, each up to 20 ml, the 
Oxford Model B Dialyzer has a buffer capacity up to 5 liters. 
The unit is particularly useful for concentrating dilute protein 
samples for paper electrophoresis and for treating protein 
fractions prepared by the continuous-flow curtain method. 

Arranged for utmost convenience, the Model B revolves 
samples in a circular path as shown in the illustration. Samples 
are separately contained in lengths of cellophane tubing. 
Baffles at the bottom of the Pyrex brand glass tank contribute 
@ maximum dialyzing efficiency by giving both internal agita- 
tion to the sample and external agitation to the buffer. 

Send for further details. Write: 


xford 
aboratories 
lil SUTTER STREET °* SAN FRANCISCO 4 @ 






CALIFORNIA 





SPECIFIC 
L-AMINO ACID DECARBOXYLASES 


For rapid manometric assay of 
Arginine, Aspartic Acid, 
Glutamic Acid, Histidine, 


Lysine, Ornithine, and Tyrosine 


for further information write 


WORTHINGTON BIOCHEMICAL CORP. 


Freehold, N.]. 
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engineering or science because of the 
salary level, which does not yet compare 
favorably with that of other professions 
and trades attained after a comparable 
number of years of experience. It is also 
widely felt that the engineering shortage 
is a temporary one created by large fed- 
eral armament spending. It would be 
wisest and in the best interests of the 
country to increase the salary level of all 
research and development engineers and 
scientists, including biological and med- 
ical scientists, to a level which is at 
least commensurate with the training re- 
quired and which will at least offer a 
sufficient return on the investment to in- 
duce those promising students of a prac- 
tical nature to enter research. 

NorMan RABBINER 
116Y%2 Twelfth Avenue, 
Belmar, New Jersey 


I enjoyed your editorial “Feedback” 
in the recent issue of Science until I ran 
against the last sentence in which you 
wish to “find some way to apply the 
brakes without discriminating against 
the governmental employee,” with re- 
gard to increases in salaries for scientists 
in government and industry. Obviously, 
there should be some limit to the ceiling 
on salaries, but I do not see why we 


need any brakes applied yet. If we are to. 


attract young men into science in our 
present society, the only feasible method 
is to make science financially attractive 
to them. This, in my opinion, has not 
yet happened. They can do better in 
medicine and far better in business ad- 
ministration. Until the scientist receives 
a salary comparable to what he might 
get in these two and other fields, we have 
not solved the problem. Hence, I feel 
that no effort should be made to “apply 
brakes” yet. 

Frep L. WHIPPLE 
Smithsonian Institution, 
Washington, D. C. 


Scientists on Politicians, 
and the Obverse 


J. Bronowski said: “. . . the decisions 
of state cannot be taken out of the con- 
text of science. .. 

“The fate of a nation may hang on an 
error of judgment here. Let me give you 
a slightly mischievous example. In 1945, 
the British Government published . 
White Paper on the wartime develop- 
ment of atomic energy. Among the docu- 
ments in this White Paper is the directive 
by which Mr. Winston Churchill . . . set 
up the project to make an atomic bomb. 
This directive begins with the words: 
‘Although personally I am quite content 
with the existing explosives. .. .’ 

“This bland phrase is a monument to 
a nonscientific education. . . . I do not 
much care for atomic bombs myself, but 
still less do I care to have them judged 
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in phrases like Mr. Churchill’s. In 1941, 
they might have weighed life and death 
between this country and Germany; and 
what brought down the scales was not 
the wisdom of statesmen, but the demo- 
cratic tradition which caused Mr. 
Churchill to waive his own unwisdom. 

“This example shows us _ succinctly 
what voters and statesmen do not know. 
I have called Mr. Churchill’s astonish- 
ing phrase a monument to a nonscientific 
education. For it could have been writ- 
ten only by a man, an intelligent man, 
who simply does not understand how big 
a million is.” 


This remarkable series of statements 
was published once in Great Britain 
[Advancement of Sci. 12, 301 (1955)] 
and once in Science, [123, 70 1956)] 
and was recently quoted in Science [125, 
179 (1957)] by Dael Wolfle, who appar- 
ently takes them at face value 

It is astonishing, and it is a prime ex- 
ample, but not of what the authors in- 
tended. Churchill’s statement was ob- 
viously a bitter jest and nothing more. 
Doubtless, his knowledge of the devilish 
uses to which explosives can be put and 
his good judgment, rather than merely 
the “democratic tradition,” “brought 





THE ‘‘BRONWILL’” Warburg 


most compact-most versatile 
Warburg Available 


Requires only 


20%” of Desk Space 


® Magnetic Temperature Setting. 


e Highest Temperature Constancy 


+0.01° C. 


® Cooling Coil Built In. 
@ Fastest to Set Up. Small bath (only 8 


liters) heats from ambient to 37°C in 
22 minutes. 


® Rotatable thru 320°. 
e@ Calibrated—Interchangeable 


Manometers & Vessels Available. 
Available for Photosynthesis. 


EASY TO READ 





DOUBLE CAPILLARY 
MANOMETERS 











Single background scale—a 
sturdy single rod containing two 
capillaries. Available pre- 
calibrated —interchangeable— 
no more calibrating each time 

a piece is broken. 


Model UV shown above, is a compact, circu- 
lar unit, only 20%” diameter, 31” high, ro- 
tatable thru 320° permitting any of the 
manometers to be quickly read. Model UVL 
equipped for photo-chemical work. 





*The trodemork identifying products of Bronwill Scientific Division, Will Corporation. 





BRONWILL SCIENTIFIC DIVISION 
WILL CORPORATION 

















B R (Oo) N W i L L 131 Gould St., Rochester, N.Y., Dept. $-57 
Please send full information on Bronwill Warburgs. 
SCIENTIFIC DIVISION inieg 
Ai S eke) ocel e- Barer, 
Position. 
131 GOULD STREET Company 
ROCHESTER, N. Y. Address... 
City Zone State. 














VIVID SCREEN 
IMAGES WITHOUT 
FUSS OR DELAY 
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BAUSCH & LOMB 


Speed Matic 


Automatically synchronized objectives and con- 
densers. See critical de- 
tail in clearer, sharper 
screen images. You get 
the right light for every 
magnification . . . auto- 
matically . . . because 
when you center an ob- 
jective you simultane- 
ously ‘move its matched 
condenser into position. No tedious, time- 
wasting adjusting. Instant choice of screen 
magnifications from 20x to 3000x (at 
12 feet). 








Automatic electronic-feed arc lamp 


No flicker! No flare! Provides uniformly 
intense light for brilliant, vivid screen 
images—60 minutes without interrup- 
tion! Efficient heat-control system elimi- 
nates need for cumbersome water cells 
and color-distorting coolants . . . protects 
slides, ensures true color projection. 


BAUSCH & LOMB OPTICAL CO. 
75917 St. Paul Street, Rochester 2, N. Y. 


« 


I'd like an obligation-free demon- 
stration of the B&L SpeedMatic 
Micro-Projector at my convenience. 


Send me SpeedMatic Micro-Pro- 
jector Catalog E-246, 
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down the scales” and permitted work 
on atomic energy to go ahead. 

If Bronowski had any information con- 
cerning the former Prime Minister’s op- 
position to the atomic studies other than 
his own peculiar interpretation of the 
White Paper, he should have stated it. 
If he did not have such information, his 
remarks are an example of drubbing a 
straw man, and their influence may not 
be merely “mischievous” but baleful, un- 
less perchance they alert politicians to 
the need for educating scientists in poli- 
tics, government, and similar matters. 

Gorpon GUNTER 
Gulf Coast Research Laboratory, 
Ocean Springs, Mississippi 


Causes and Effects 


A comment may perhaps be in order 
on one point in the argument of Robert 
B. MacLeod, in his article on “Teleology 
and theory of human behavior [Science 
125, 477 (15 Mar. 1957)]. MacLeod is 
discussing the possibility of reintroduc- 
ing the idea of teleology into science and 
suggests that the theory of relativity may 
permit us to relax the ideas of cause and 
effect that have prevailed since the New- 
tonian revolution. He says: 

“Tf, however, we question the abso- 
luteness of time and play with the idea 
that, in different frames of reference, the 
relationship between antecedent and 
consequent may be reversed, we may be 
left free to think that something that 
has not yet happened may be an. essen- 
tial condition of something that is about 
to happen. If the temporal relationship is 
relationally, rather than absolutely, de- 
termined, we might conceivably reincor- 
porate purpose as a natural fact into the 
stream of natural causation.” 

It is here suggested that the theory of 
relatively cannot be strained to permit 
such a thought. Even though the “‘abso- 
lute” idea of time may have been over- 
thrown, it is still not true that effects 
can, in any conceivable frame of refer- 
ence, precede their causes. It is true that 
the time-order of two events may be re- 
versed for two different observers, but it 
must be noted that this can happen only 
if the two events are in each other’s 
“absolute elsewhere.” The two events 
must be so far in space and so close in 
time that no signal from either event 
could possibly have arrived at the other 
in time to cause it. If two events are re- 
lated in this manner for one observer, 
they are related in this manner for all 
observers. Such a pair of events could be 
described as “not possibly causal.” But 
if two events are related so that a signal 
from A could have got through in time 
to cause B, then they are “possibly 
causal,’ and they have this “possibly 
causal” relationship, and in the same 
sense, A to B, for all observers. 

It may be true to say, as MacLeod 























The Niagara Controlled 
Humidity Method using 
HYGROL Moisture- 
Absorbent Liquid 


is best and most effective be- 
cause ...it removes moisture as a 
separate function from cooling 
or heating and so gives a precise 
result constantly and always. 
Niagara machines using liquid 
contact means of drying air have 
given over 20 years of service. 


Most reliable because...the ab- 
sorbent is continuously recon- 
centrated automatically. No 
moisture-sensitive instruments 
are required to control your con- 
ditions. 


Most flexible because... you 
can obtain any condition at will 
and hold it as long as you wish 
in either continuous production, 
testing or storage. 


Inexpensive to operate be- 
cause...no re-heat is needed to 
obtain the relative humidity you 
wish in normal temperature 
ranges and frequently no refrig- 
eration is used to remove moist- 
ure, 


Write for full information; ask for Bulle- 
tins 112 and 121. Address Dept. SC-5. 
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does, that “space and time have ceased 
to be absolutes,” but unfortunately this 
generalization is all too often misunder- 
stood. Under certain circumstances, it 
may permit a reversal of apparent time- 
order, but under no circumstances does 
it permit a reversal of causality. We may 
indeed speculate whether something 
“might conceivably reincorporate pur- 
pose as a natural fact into the stream 
of natural causation,” but this specula- 
tion should not be based on a misunder- 
standing of relativity. 

ANTHONY STANDEN 
250 Fifth Avenue, New York, N.Y. 


Science, a Worth-While Endeavor 


The mixed reactions, on the editorial 
pages of the newspapers [Science 125, 
269 (15 Feb. 1957)] (editorial), to the 
report of the Interim Committee on the 
Social Aspects of Science were no doubt 
duplicated in the mind of the general 
public. Science is widely considered to 
be amoral, being, in itself, neither good 
nor bad. Most of the practical applica- 
tions of science are good, whereas a few 
of the applications are unquestionably 
evil. But in the mind of the public, 
amoral science is confused with its ap- 
plications, and, depending on personal 


prejudice, “science” is seen as a good or. 


as a potential evil. 

Scientists can never hope for com- 
plete control over the applications of 
their work; the policies now being de- 
veloped within the AAAS are based on 
this reality. It might be profitable, in 
order to further the development of 
these policies, to depart here from the 
obvious and indulge in a little specula- 
tion. A reexamination of the purposes of 
science may disclose a way to promote 
a more favorable attitude toward sci- 
ence on the part of the general public. 
As a start, it is proposed that the pri- 
mary purpose of science is the attain- 
ment of certain knowledge of things by 
knowing their causes. All men, by their 
nature, desire to know. And if it is in- 
nate in man to wonder, to be curious, 
then surely the attainment of knowledge, 
however proximate or incomplete it may 
be, is, in itself, a good. 

In a word, science, abstracting from 
its applications, is not amoral, it is a 
worth-while endeavor. If this point can 
be successfully taught to the general 
public, perhaps scientists, as a group, 
would be more easily able to recom- 
mend actions that seem, from the point 
of view of science, to be desirable. Per- 
haps, even, if it were eventually ac- 
cepted as part of our cultural milieu 
that science is not amoral, that it is good 
in itself, more young men and women 
might choose it as a career. 

Jay A; Younc 
King’s College, 
Wilkes-Barre, Pennsylvania 
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WILD W 20 


Meets the very highest 
requirements for research 
and scientific exploration, 
and provides unmatched 
versatility in many fields of 
microscopy. 


Features include sextuple revolving 
nosepiece if desired « 20 Watt built-in 
illumination « beam splitting photo- 
tube for binocular focusing for photo- 
micrography e phase contrast plus a 
complete line of attachments for 
every observation method. 


WILD M11 


A highly precise instrument, 
ideal for the laboratory and 
many research applications. 


Lightweight, easily portable and self- 
protected by the sturdy steel hood, 
the Wild M 11 offers a degree of ver- 
satility and precision far beyond its 
price and size. Outstanding optics, 
low-placed fine adjustment, easily 
interchangeable accessories and 
many other features make this a 
most noteworthy instrument for hos- 
pitals, expeditions and educational 
institutions. 





DETAILED DESCRIPTIONS AND TECHNICAL DATA ARE GIVEN 
IN BOOKLETS M20 AND M11. WRITE FOR YOUR COPIES TODAY! 


WILD HEERBRUGG 
INSTRUMENTS, inc. 


Main at Covert Streets‘ Port Washington, N.Y. POrt Washington 7-4843 
SALES * FULL FACTORY SERVICES 





EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


™ PRESSURE TRANSDUCER SYSTEM meas- 
ures rate of change of pressure. Pressure 
is sensed by a quartz piezoelectric ele- 
ment. Instead of measuring charge, 
which is proportional to pressure, the 
system measures current or rate of 
change of charge. Response rise time is 
said to be 15 sec. Ranges from 0-to-1 to 
0-to-1000 Ib/in?. are covered. (Kistler 
Instrument Co., Dept. S303) 


™ TEMPERATURE-COMPENSATING CAPACI- 
Tor of the air-dielectric type utilizes a 
bimetal bar to provide compensation. As 
it responds to temperature changes, the 
bimetal bar adjusts the stator of the ca- 
pacitor. (British Radio Electronics Ltd., 
Dept. S294) 


M VACUUM SYSTEM designed primarily 
for vacuum coating reaches a pressure of 
0.5 w-Hg in 5 min; a pressure of 3 x 10-6 
mm-Hg is attainable. Pressures are meas- 
ured by Pirani and discharge gages. The 
work chamber is an 18- by 30-in. bell jar. 
(Consolidated 
Dept. $332) 


Electrodynamics Corp., 


@ FREEZE-DRYING EQUIPMENT is described 
in an 18-page catalog. Included are de- 
scriptions of a complete portable unit 
and of histciogical, biological, infrared, 
and Roto-Freeze units and accessories. 


(Will Corp., Dept. $308) 





good balances 
help whole lab 


“Recently I was discussing 
balances with a group of my 
chemist friends. During the 
session I realized more fully 
that the balance was a pretty 
important lab tool. 

For example, what other 

lab instruments can give 
you 6 or 7 significant figures 
like an analytical balance... 
and gravimetric methods 

are ubiquitous. 


“And when you get down 

to fundamentals and get into 
things like making standards 
or calibrating glassware, 

a balance really proves 

its worth. So, all ‘the little 
things’ that go into a balance, 
to assure accuracy, are 
important to you because a 
real good balance saves 
trouble all over the lab.. 
that’s why so many of my 
customers prefer Ainsworth.” 


_ Just call your laboratory supply | 
salesman...he can give more 

_ information about Ainsworth — 
proved and improved balances: 
and weights... = 


or write for free catalog 
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WY’ MI. AUING WOIRTHH & GOONS, INC. 
2151 LAWRENCE STREET 


DENVER 5, COLORADO 








™ THERMAL CONDUCTIVITY PROBE, de- 
signed by Pittsburgh Corning Corp., util- 
izes the principle that the temperature 
of a line heat source in a block of insulat- 
ing material rises by an amount that de- 
pends on thermal conductivity. Tem- 
perature at the midpoint of the line 
source is measured by a thermocouple. 
The probe is 8% in. long and 0.02 in. in 
diameter. Results are said to be repro- 
ducible to 1 percent. (Custom Scientific 
Instruments, Inc., Dept. S293) 


™ MEASURING SYSTEM uses magnetic 
servo amplifier and a null-balance indi- 
cating receiver fed by transducers for 
pressure, flow, and temperature meas- 
urements. Pressure is sensed by a twisted 
Bourdon tube that actuates a rotary dif- 
ferential transformer to furnish an out- 
put voltage proportional to the variable. 
Bellows used for differential pressure and 
flow, feed similarly into a differential 
transformer. Temperature is converted 
into an electric signal by a resistance 
thermometer. (Norwood Controls, Dept. 
$310) 


® MULTIPLE INDICATOR is equipped with 
numbered push-button switches and 
scans up to 48 points. Full-scale travel 
of the 26-in.-long, drum-type scale re- 
quires 4.5 sec. The indicator is offered 
primarily for measurement of tempera- 
ture but can also be supplied for meas- 
urement of other variables. (The Bristol 
Co., Dept. $290) 


S TEFLON TAPE reinforced with finely 
woven glass cloth is produced in widths 
of % to 12 in. and in thicknesses from 
0.002 to 0.06 in. The tape can be bonded 
with ordinary adhesives. The cementable 
surface is produced by treatment with 
a mixture of sodium and ammonia. It is 
claimed that reinforcement provides 
greater abrasive resistance, higher tensile 
strength, lower cold flow, and improved 
dimensional stability for Teflon tape. 
(Continental-Diamond Fibre Corp. 
Dept. S309) 


®@ FIVE-CHANNEL RADIATION MONITOR in- 
dicates radiation levels at five separate 
locations. Each channel is provided with 
a Geiger-Miiller tube or a scintillation 
detector mounted at a distance of up to 
several thousand feet from the indicators. 
Indication of count rate is provided for 
each channel by contact-type meter re- 
lays that may also be used to actuate 
alarms. The five-channel instrument can 
be mounted in a 19-in. rack. (Universal 
Atomics Corp., Dept. $302) 


®@ PSYCHROMETER consist of wet- and dry- 
bulb thermometers and an electric fan 
that is powered by flashlight batteries. 
The range of relative humidities from 
10 to 100 percent is measured. (Bendix 
Aviation Corp., Dept. $312) 
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ol MULTI-BLOCK Line-Operated 
lat- a a | 
a HEATER Multiplier FLUORESCENCE METER 
"em- P 
a Mod. 540 
uple. 
n. in 
pis For digestions, extractions, 
itific and other reactions requiring 
close temperature control. 
ae Interchangeable heat-transfer 
| for blocks mountable on a single 
— heating base: hot plate, | 
‘sted tube heater, liquid bath... 
dif sold individually or in 
out: combination. | 
able, e High-sensitivity for measurement of low concentrations 
and Constant temperature control (full-scale setting for 0.001 microgram quinine sulphate) 
ntial 41°C | @ Micro-fluorimetry with liquid volumes as low as 1 ml 
d : @ Low blank readings, strict linearity of instrument response 
rte | @ Universally applicable due to great variety of available fil- 
‘ance Variable from ambient to ters, sample holders, adapters and cther accessories 
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P 300°C 
. determining spectral distribution of the fluorescent light 
e High-sensitivity nephelometry for low degrees of turbidities 
; e@ Fluorescence evaluation of powders, pastes, slurries, and 
with SEND FOR FREE CATALOG 2125-A solids, also for spot-tests on filter paper without elution 
and Write for Bulletin #392 to 
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This instrument makes possible the recording of many 
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arate modestly priced and is suitable for student demonstration 483 paper 100 feet long by 6 inches wide. 
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® RADIOCHEMICALS are available in solu- 
tion form with specific activities 10 to 
100 times higher than those of standard 
crystalline preparations. (Schwarz Lab- 
oratories, Inc., Dept. S325) 


® LABORATORY GLASSWARE utilizing stop- 
cocks with Teflon plugs is described in 
a 16-page catalog. Included are precision 
burettes, aspirator bottles, gas collecting 
tubes, Karl Fischer apparatus, separatory 
funnels, nitrometers, and manifolds. 
(Fischer and Porter Co., Dept. $305) 


™ PARTICLE-SIZE DISTRIBUTION ANALYZER, 
the Micromerograph, utilizes a technique 
in which powder particles are dispersed 
in air and allowed to settle, under the 
action of gravity, onto a servoelectronic 
balance. The output is a continuous plot 
of the weight of powder settled against 
time. Application of Stokes’ law to the 
data yields a particle-size distribution 
curve. A test run requires 15 min and 
about 0.1 gr of sample. Compressed ni- 
trogen is used to inject the powder into 
the sedimentation tube. (Sharples Re- 
search Laboratories, Dept. S306) 


@ ELECTRONIC INDICATOR measures di- 
mensional variations from 10 in. to 10 
mils. The device consists of an adjust- 
able gage head, an amplifier, and a 
stand. Displacements of the gaging tip, 
applied with a gaging force of 34 oz, 
are amplified 10,000 times and displayed 
on a zero-center meter. (Cleveland In- 
strument Co., Inc., Dept. $279) 


®™ SODIUM REAGENT, a buffered aqueous- 
alcoholic preparation of «-methoxyphen- 
ylacetic acid, reacts with sodium ions to 
produce an insoluble sodium acid salt. 
The reagent is useful for quantitative as 
well as qualitative analysis. It is said that 
large amounts of NH,*, Mg*+, K+, Rbt, 
Cl-, NO,-, and PO,—— do not interfere. 
(Monroe Chemical Co., Dept. $307) 


"FLOW METER uses the modification of 
an ultrasonic beam to measure fluid flow. 
The instrument offers no obstruction to 
the fluid, thus eliminating pressure drop 
caused by the measuring means. Flow 
in the range of 1000 to 4000 gal/min is 
measured with an accuracy of | percent. 
A 5-v electric output is provided for 
feeding into standard telemetering and 
recording systems. (Gulton Industries, 
Inc., Dept. $263) 


®REFRACTOMETER used in conjunction 
with a monocular microscope and illu- 
minator operates on the basis of the Ray- 
leigh method of interferometry. Differ- 
ences in refractive index in the fifth deci- 
mal place are measured with a range of 
0.002. Sample volume is 1.6 ml. (Amer- 
ican Instrument Co., Dept. $316) 

JosHua STERN 
National Bureau of Standards 
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CLASSIFIED: 18¢ per word, minimum 
charge $3.60, Use of Box Number 
counts as 10 additional words. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Replies to blind ads should be addressed 
as follows: 
Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 














III| POSITIONS OPEN || 








(a) Analytical Chemist, Ph.D., to direct group 
of analytical chemists; new research center, 
large industrial company, California. (b) Phar- 
macologist, Ph.D., research laboratory, pharma- 
ceutical company; $7500-$10,000. (c) Bio- 
chemist or Nutritionist with some experience as 
science writer ; duties include surveying litera- 
ture for various departments, pharmaceutical 
company; $7000-$10,000; Midwest. (d) Physi- 
ologist, Biophysicist, and Biochemist, Ph.D.’s; 
research institute now under development; quar- 
ters adequate for present; emphasis on cardio- 
vascular research; scope to be increased to 
other research fields; $10,000-$12,000; Midwest. 
(e) Toxicologist; although Ph.D. in pharma- 
cology preferred, one with doctorate in bio- 
chemistry acceptable; industrial toxicology lab- 
oratory, large company; experience in indus- 
trial toxicology advant: ageous; $10,000. (f) 
Clinical Physiologist, preferably one whose back- 
ground has been in respiratory physiology ; M.D. 
or Ph.D.; university medical center; West. 
S5-1 Medical Bureau, Eurneice Larson, Direc- 
tor, North Michigan Avenue, Chicago. x 





Biochemist, Ph.D. to supervise clinical chemis- 
try section of laboratory in 550-bed county 
hospital, metropolitan Detroit. About 55,000 
chemical tests in 1956; about one-third of time 
for development of methods and one-third of 
time for original investigation. Salary $6723, an- 
nual increases $240; 40-hour week. Civil Service 
benefits, pension, social security, 12 holidays, 
liberal vacation, sick allowance, group hospitali- 
zation, and life insurance. Send photograph, 
résumé of training and experience, and refer- 
ences to Dr. S. E. Gould, Director of Labora- 
tories, Wayne County General Hospital, Eloise. 
Michigan. 4/19, 26; 5/3 





Biophysicist, Ph.D. preferred, for fundamental 
research in cardiac electrophysiology. University 
of Tennessee. Write Dr. Daniel A. Brody, 858 
Madison Ave., Memphis 3, Tennessee. 

5/3, 10, 17 





New World-Wide Summer Placement Directory: 
1000’s of summer jobs in 48 states, over 20 
foreign lands. Study awards, ranches, resorts, 
earning trips abroad, camps, and so forth. Jobs 
are filled early so don’t wait, send $2 now. 
CRUSADE, SCI, Box 99, Station G, Brook- 
lyn 22, N.Y. eow 





Pharmacist-Manufacturing Development. Tech- 
nical department of major pharmaceutical manu- 
facturer located in Philadelphia desires develop- 
ment pharmacist with B.S. in Pharmacy, 

in pharmacy, chemistry, biology, and 4 to 5 
years’ industrial experience, Liberal benefit pro- 
gram. Send complete résumé. Box 136, SCI- 
ENCE, 5/10 





Teaching Position in Botany. Open September 
1957. Rank and salary dependent on qualifica- 
tions and experience. Write Chairman, Depart- 
ment of Biology, College of St. bir'yry St. 
Paul 1, Minnesota. 4/26; 5/3 





Technician. Electronic-mechanical to assist heart 
regen, research project, $4000-$4500. Phys- 
ics or biology degree helpful. Small _ modern 
wate hysics laboratory in Montana. Box 127, 
sc NCE. 4/26; 5/3, 10 








iil POStTIONS OPEN ill 








PHYSIOLOGISTS 
PHARMACOLOGISTS 


Ph.D.’s_in physiology, pharmacology, 

biochemistry with orientation in aie. 
vascular and/or nutrition fields; or C.N.S. 
functions and clinical application of neuro- 
pharmacologic agents, to assist in evalu- 
ating new chemotherapeutic compounds 
for use in the treatment of mental illness, 


ORGANIC CHEMISTS— 
NATURAL PRODUCTS 


M.S. degree or equivalent in organic 
chemistry with some botanical training 
and experience to evaluate scientific data 
in natural products research program. 


ORGANIC CHEMISTS— 
GENERAL 


M.S. or equivalent in organic chemistry 
with strong background in biological sci- 
ence to collaborate in analyzing and eval- 
uating experimental data in research 
program. 


Applicants who desire to become as- 
sociated with well-established, progres- 
sive eastern pharmaceutical laboratory 
with liberal benefit program should sub- 
mit résumé with full information to 


Box 140, SCIENCE 














nes ge EE DEGREES IN 
DICINE OR SCIENCE (a) Director of 
Clinical alls I oy experienced ‘pharma- 
cologist to follow up clinical trials, initiate new 
trials, medical correspondence; $18, 000; noted 
eastern pharmaceutical concern. (b) Biochemist, 
M.S. experienced clinical chemistry to head de- 
partment, approved 150-bed general hospital; 
$6500; southern community, 25,000. (c) Bac- 
teriologist; Ph.D. trained virology, bacieriology 
for research, administrative ee super- 
vise five to six in department; $7200; mid- 
western university medical center. (d) Chemist; 
administrative-minded D. as principal chem- 
ist, state health department; large city, indus- 
trial center; East. (e) Bacteriologist; B.S., 
M.S. to head department, very large ren 
hospital; $5000; New York City area. (f) Vir- 
ologist; M.D., D.V.M. ., Ph.D. to join new re- 
search group now being established as part of 
outstanding eastern pharmaceutical concern; ex- 
perienced vaccine research and/or production; 
substantial <= ee (g) Biochemist; fully ap- 


proved 300- [iron hospital; California 
coastal city. bed nstructor in Pharmacology- 
Physiology; outstanding eastern university 


medical school; to about $5500. (i) Bacteriolo- 
gist and (j) ee Ph.D.’s or equivalent 
experience to fill key positions, new hospital 
laboratory; 200-bed facility; eastern medical 
center. Ann Woodward, Director, Woodward 
Medical Personnel Bureau, 185 N. Wabash, 
Chicago, x 











X-RAY DIFFRACTION 
AND FLUORESCENCE 
Opening for responsible individual to 
take charge of new well-equipped 
X-ray laboratory. Experience and in- 
terest required in metallurgical, cor- 
rosion, general diffraction problems 
and fluorescence applications. Submit 
résumé and salary requirements to: 
EMPLOYMENT DEPARTMENT PP 
GOODYEAR ATOMIC 
CORPORATION 
P.O. Box 628 
PORTSMOUTH, OHIO 
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ili! POStTIONS WANTED jj 


Bacteriologist—Virologist, Ph.D., 29; Canadian, 
desires to move to United States with family ; 
8 years of varied academic—industrial experience, 
chiefly veterinary microbiology and biologics ; 
35 publications. Desires industrial or academic 
position with opportunity for research, Box 1S 


Bacteriologist; Ph.D.; 4 years, associate pro- 
fessor, microbiology, medical school; 5 years, 
senior scientist, pharmaceutical company. edi- 
cal Bureau, Burneice Larson, Director, 9% 
North Michigan Avenue, Chicago. 











Geneticist, 32; Ph.D. in zoology, postdoctoral 
training in biostatistics. Wants medical school 
or other human genetics position. Box 137, 
SCIENCE. x 








iii! POSITIONS WANTED jill 


Microbiologist, Ph.D.; 5 years’ medical school 
teaching, research, head clinical microbiology, 
serology. Desires s teaching and/or research. Box 
134, SCIENCE. x 








Microbiologist, M.A., Ph.D. Teaching, research 
experience, animal viruses, medical bacteriology, 
tissue culture. Desires teaching and/or research 
position. Box 141, SCIENCE. 5/10 





Microbiologist—Biochemist, Ph.D. ; ears’ ex- 
perience in microbial Ceionisites laboratory 
and plant experience in fermentation; bioassay, 
chromatography, manometric and tracer tech. 
nique. Box 120, SCIENCE 4/19; 5/3 








(MMIII POstrions WANTED {jill 


Pharmacologist, Ph.D. Well-trained in pathol- 
ogy and toxicology. Major medical school teach- 
ing and research —— Available August. 
Box 133, SCIENC x 








Physiologist-Endocrinologist. M.S., male, 29; 
have equivalent Ph.D. training, "including 2 
years of medical school. Experienced in teach- 
ing and research; publications; Member, Sigma 
Xi. Desire research position and/or teachin 

Box 129, SCIENCE. Soi 





Zoologist, Histologist, Embryologist, Ph.D., 
39; now teaching in professional school. Desires 
professorship in liberal arts college. Box 138, 
SCIENCE. x 





BOOKS + SERVICES + SUPPLIES + 


The MARKET PLACE 


EQUIPMENT 








OISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 
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PU ANTED TO Sets and runs, foreign 


SCIENTIFIC (222 domestic. Entire 


PERIODICALS libraries and smaller 


and BOOKS collections wanted. 


WALTER j. JOHNSON, INC. 
111 Fifth Avenue, New York 3, New York 











Your sets and files of 


scientific journals 
are needed by our library and institutional cus- 
tumers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 


||| SUPPLIES AND EQUIPMENT ||| 








||| PROFESSIONAL SERVICES ||| 











LANTERN SLIDES made of charts, graphs, 
X-rays and illustrations ...... 50¢ ea. 


MEDICAL PHOTOGRAPHY AND 
ART SERVICE 
5354 Dixie Highway, Louisville, Kentucky 
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RESEARCH 
ANALYSES CONMATAION 
BIOLOGICAL, NUTRITIONAL AND TOXICOLOGICAL STU 
FOR THE FOOD, DRUG AND ALLIED INDUSTRIES 
48-14 33rd STREET, LONG ISLAND CITY 1, N.Y. 
‘Western Office—9331 VENICE BOULEVARD, CULVER CITY, CALIF. 














LABORATORY SERVICES 


WISCONSIN for the FOOD, FEED, DRUG and 
ALUMNI CHEMICAL INDUSTRIES 
RESEARCH Analyses, Biological Evaluation, 

FouNDATIONE” Toxicity Studies, Insecticide Testing 


and Screening, Flavor Evaluation. 
Project Research and Consultation 


Write for Price Schedule 
P. ©. Box 2217 © Madison 1, Wis. 











|\||| SUPPLIES AND EQUIPMENT |i 











MICROSCOPES 
SCIENTIFIC INSTRUMENTS 
NEW AND USED 
WE BUY, SELL & TRADE 
Write us what you need and what you 
want to dispose of. 


THE TECHNICAL INSTRUMENT CO. 
122 Golden Gate Ave., San Francisco 2, Calif. 


IONOGRAPH 


The Superior Instrument for Elec- 
trophoresis in Paper, Starch, etc. 


PRECISION SCIENTIFIC CO. 


3739 W. Cortland Street, Chicago 47, Ill. 























e HYPOPHYSECTOMIZED RATS 


—— to all points via Air 

' oe Se write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, lil. 





3 MAY 1957 








“From the hand of 
the veterinarian 
to research”’ 


Ps * 
albino rats 


Hypophysectomized 
Rats 


*Descendants of the 
Sprague-Dawley and 
istar Strains 


s 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 











THE JUNIOR 
Garceau 
poe 


|\|||| SUPPLIES AND EQUIPMENT ||i\il 


MICE 


Swiss Webster C-57 Black 
C3H Agouti AKR Albino 
Millerton Research Farm Ine. 
Millerton, N.Y. Phone 219 

FLOW G&G INVERSI 


Write for List PT-14 


0. C. RUDOLPH & SONS 
Manufacturers of Optical Research & 
Contro re ee 
P.O. BOX 446 ALDWELL, N. J 




















POLARIMETER TUBES & 
ACCESSORIES 
for GENERAL, SEMI- MICRO 
& MICRO POLARIMETRY HIGH 
TEMPERATURE, ConTinuous 













MEVALONIC 
ACID 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES ““Conrany INC. 


703 S. Main St. Burbank, Calif. 





14 











“777 ABORATORY 


One of complete line of labora- 

tory-tested PALO Stirrers. Inex- 
pensive, thoroughly reliable, 
suitable for most laboratory 
stirring operations. 


Write for Bulletin X-1. 


PALO LABORATORY SUPPLIES. Inc 


New 








Price 
No Batteries 
Requires no Shielding 
pt Delivery 
A.C. Operated 
Inkless Writing 
Shipped Ready to Run 
ELECTRO-MEDICAL 
LABORATORY, INC. 
South Woodstock 2, Vermont 




















| Rats from the Wistar Strain | 


©] Laboratory Animals 














H since 1929 
7 ALBINO FARMS, PO Box 331 
é RED BANK, N JERSEY 
|Swiss Mice — Albino Rabbits | 


905 





sees SERVO-GRAPHIC 
~. STRIP CHART 
RECORDER 





in the 10 to 100 Millivolt DC range 
at the Lowest (ost 


The principle of operation is based on 


CATALOG 
No. 22700 
e 


HIGH 
IMPEDANCE INPUT 


« 
5” USEFUL 
CHART WIDTH 
° = 


PEN TRAVEL 
2” SECOND STD. 
e 


RAPID PEN CHANGING 


e 
TABLE OR PANEL 
MOUNTING 


& 
HIGH STABILITY 
e 


a null balancing system using a multi- 
turn potentiometer and servo-motor. 
The simple basic design and rugged 
construction provides utmost relia- 

bility. Features: long life photo- 
electric chopper, rectilinear record- 
ing, variety of chart speeds and drives, 
mounts and writes horizontal or vertical, 


all components readily accessible. 


424 N. HOMAN AVE. ° CHICAGO 24, ILL. 









C.H. STOELTING CO. 
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aaa SCIENCE -1956 Wane se 


ON MICROCARDS 


The response to the Microcard edition has 
encouraged us to make volumes 123 and 124 
of SCIENCE available in this form. 


One hundred. 3”x5” cards contain 2252 
pages of SCIENCE for the year 1956. 


25 sets 
the 
same space as a single bound volume of 
SCIENCE covering the same period. The 
bother and expense of binding are com- 


The space saving is considerable 





of Microcards take up approximately 


pletely eliminated. In spite of the increase 
in format, the price remains unchanged: 


sein edition of SCIENCE, 
: of SCIENCE, 
i of SCIENCE, 1955 $15.00 
A of SCIENCE, 1956 $15.00 
Second half of 1956 only ........ $ 7.50 


1953 $15.00 
1954 $15.00 


ooee eee AAAS 


1515 Mass. Ave., NW 
Washington 5, D.C. 
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Sensitive + Wide Range + Accurate + Fast + Stable + Corrosion-Resistant + Low Cost 


Stacntess Steet TRIPLE-BEAM BALANCE 


ape 
Ce 





No. 4030 





¢ 3 Graduated Scale Levels 

¢ Hard, Cobalite Knife Edges 

¢ Grooved Agate Bearings 
Capacity 111 grams 


(201 grams using auxiliary weight) 


SENSITIVE TO 0.01 gram 


4030. TRIPLE-BEAM BALANCE, High Form. This balance 
is recommended for weighing chemicals, measuring specific 
gravity, and for general laboratory. use wherever high sensitivity 
is required. 


The gradual deterioration of the knife-edges and bearings ex- 
perienced in other balances has been sharply reduced by making 
the knife-edges of Cobalite, a very hard, non-rusting metal 
which retains its original true edge for an exceptionally long 
time. The grooved agate bearings are designed and protected in 
such a way that they are rarely damaged. Yet they are readily 
accessible for occasional cleaning. 


4031. AUXILIARY WEIGHT. For use 


on the 100-gram notch of No, 4030 Balance 


4030. TRIPLE-BEAM BALANCE, High 
Form. The balance is 13 inches long and 
11 inches A. h. The ,pan is 4 inches in 


is 10% hades high. 


to increase weighing ca 
grams to Lo grams. 
o 








his weight is 
d to the with which it is to 
, and the hanger be used and should be ordered at th 

Each $27.50 same time as the balance. 
4030C. PLASTIC COVER, For No. 4030. 
Each, $1.10 


Each, $1 ‘30 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 
1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U. S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 
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SAVE TWO-THIRDS—A large Eastern University cut 


its replacement costs by two-thirds after it switched 
to PYREX brand No. 3046 graduated cylinders. 


Test at large university shows how to erase 
two-thirds of your graduated cylinder breakage 


When one of the largest schools of 
technology in this country decided to 
find out how true are the claims we 
make for PyREx brand graduated cyl- 
inders, it came up with this result: 


Just one PyREx cylinder ends up in the 
“broken glass” pail for every three of 
the leading competitive brand. 


The university based its test on the 
cylinder-breaking ability of two large 
groups of chemistry students. One 
group used only Pyrex No. 3046 cyl- 
inders for a full semester. The other 
group used only the competitive brand. 





Why do you get such low breakage? 
No magic involved—just forty-and- 
then-some years of know-how that’s 
built into the design of the PYREx No. 
3046 cylinder and the glass it’s made of. 
These design fea- 
tures, for example: Re- 
inforced bead strength- 
ens cylinder, helps 
prevent breakage if 
cylinder tips over. 
Hexagonal base—a 
Corning first—with 
extra base width to re- 
sist tipping. Also pre- 
vents rolling when you 
set cylinder on its side. 





Permanent graduations 
You also get LIFETIME RED gradua- 
tions on No. 3046 cylinders. Etched 
right into the glass through a perma- 
nent layer of red, they can’t wear off. 
No. 3046 cylinders are available in 
sizes 10 thru 250 ml. For more infor- 
mation on these and other PYREx volu- 
metric ware, consult your Laboratory 
Supply Dealer or your Laboratory 
Glassware Catalog LP36. If you don’t 
have this catalog of Corning glass- 
ware, we'll be glad to send you a copy. 


CORNING GLASS WORKS 
y 75-5 Crystal St., Corning, N.Y. 
Cocnuieg meant research in Clete 


PYREX’® laboratory ware 


... the tested tool of modern research 








High operating temperatures, i.e. up to 
450° C 


Six separately controlled 200-watt 
heaters 


Fume duct support adjustable to take 
flasks from 10 to 100 ml, and tubes 
of various sizes, at any desired angle 


Corrosion-resistant throughout 





KJELDAHL DIGESTING APPARATUS, Micro, Elec- 
tric, Thomas-Labconco. With six 200-watt heaters, 
each with separate rheostat control, pilot lamp and 
‘on-off’ switch, for completely independent operation 
at temperatures up to 450° C. Controls are mounted in 
a Stainless steel housing, and finish is corrosion resist- 
ant throughout. With fume duct of Pyrex brand 
glass. Support is adjustable to accommodate Kjeldahl 
flasks 10 ml, 30 ml or 100 ml capacity, making the 
apparatus suitable for micro or semimicro analysis. 
Heat production is adequate for larger Kjeldahl 
flasks* or for pressure digestions using sealed tube pro- 
cedures. Fume duct is in accordance with ‘‘Recom- 
mended Specifications for Microchemical Apparatus,” 
Division of Analytical Chemistry, American Chemical 
Society; see Analytical Chemistry, Vol. 23, No. 3 
(March, 1951), p. 524. 


The disc-shaped heaters, consisting of heating ele- 
ments embedded in refractory cement, are spaced 3 
inches from center to center on the transite top of the 
Stainless steel housing and are separated from the 
controls by a ventilated air chamber 11% inch high, 
beneath which is a second transite strip. Each heater 
has a removable, circular top of Stainless steel with 
opening 26 mm diameter and concavity for supporting 
the bottom of a 80 ml Kjeldahl flask. Readily insert- 


*For use with Kjeldahl flasks 100 ml or larger, the Apparatus can be fur- 
nished at same price with heater tops to fit,in place of the tops regularly 
furnished. 


A.H.T. CO. 


PHILA, USA 


LABORATORY APPARATUS 


Jiemi .seeeouco HIGH TEMPERATURE 
KJELDAHL DIGESTING APPARATUS 


able wire gauze discs are available for use in openings 
of heater tops to support 10 ml Kjeldahl flasks and 
tubes less than 26 mm in diameter. 


Individual switches, pilot lamps and temperature 
control knobs, with dials graduated in 10 arbitra 
divisions, are mounted on front panel and are insu 
lated by a transite panel from the six 50-ohm rheostats 
mounted in ventilated rear compartments. Housing is 
1914 inches long x 7% inches deep x 103% inches high 
to tops of heaters. 


Fume duct, 516 mm long x 51 mm outside diameter, 
has six openings 22 mm diameter for flask necks and 
slopes toward center for drainage through the central 
outlet tube, %-inch outside diameter. The fume duct 
is held in position by the Stainless steel, spiral springs 
of two slotted aluminum clamps supported by wing- 
shaped brackets at the back corners of the housing, 
The flexible attachment of the clamps to L-shaped 
slots in the brackets by two bolts with wing-nuts and 
washers permits easy adjustment to support flasks or 
test tubes up to 12 inches long at any preferred angle 
over a wide range. 


7498-E. Kjeldahl Digesting Apparatus, Micro, Thomas-Labconco, 
Electric, as above described, with six independently controlled 200. 
watt heaters. Complete with six heater tops to support 30 ml Kjeldahl 
flasks, fume duct made of Pyrex brand glass, two clamps to support” 
duct, two additional bolts for locking clamps in desired position, and 
4 ft., 3-wire connecting cord with 2-prong attachment plug cap and 
grounding tail. For use on 115 volts,.a.c. or d.c. Maximum power 
consumption 1200 watts 


ARTHUR H. THOMAS COMPANY 


VINE ST. AT BRD ¢ PHILADELPHIA, PA. 


More and more laboratories rely on i Laboratory Apparatus and Reagents 











